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for  the  fullest  testing  convenience  and  service. 

But  perhaps  you  have  a  requirement  not  fully 
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an  instrument  that  will  exactlv  meet  vour  needs. 
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The  experienced  know  that  the  best  that  there  is  a  Quality  needed  in  cables 
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Comfortable  and  economical  operation  ^'^hnique  in  manufacture,  has  yet  been 
is  assured  by  equipment  possessing  the  Products  can 

stamina  necessary  to  stand  the  severe  "P°"  «  P'^"® 

jolts  that  occur  in  service. 

.  .  .  With  even  greater  construction  projects 

Comfortable  operation  is  attained  more  exacting  operating  conditions 
where  there  is  fr^dom  both  from  coming  along,  assured  Performance  of 
breakdowns  and  the^  fear  of  them,  plant  is  most  vital.  To  this  end,  there 
Economical  operation  is  attained  where  remains  the  important  objective  of 
maintenance  costs  are  reduced  to  a  securing  materials  which  not  only 
minimum,  and  where  abnormal  ex-  satisfy  engineering  design,  but  whose 
penditures,  caused  directly  and  m-  excellence  of  quality  leaves  a  com- 
directly  by  failures,  are  avoided.  fortable  margin  for  operating  con- 

The  lessons  of  the  past  clearly  show  tingencies. 
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The  C hristmas  Gift 
to  California 

WITH  the  signing  of  the  modified  Swing-Johnson  bill 
by  President  Coolidge  last  week,  that  mammoth 
project  on  the  Colorado  River  at  Black  Canyon  draws 
nearer  a  reality.  Arizona  and  some  of  the  other  states 
involved  may  object  and  for  a  time  block  the  whole 
scheme,  but  with  the  hardest  part  of  the  battle  already 
won,  it  is  unlikely  that  opposing  states  cannot  be  brought 
into  line.  Thus  the  country,  out  of  the  goodness  of  its 
heart  and  not  because  of  the  economic  merits  of  the 
])roject,  makes  to  California  a  magnificent  Christmas  gift. 

It  is  futile  to  say  that  the  dam  and  its  appurtenances, 
huge  as  the  project  is,  cannot  be  built,  because  that 
would  be  an  aspersion  on  the  entire  engineering  profes¬ 
sion.  That  it  will  cost  more  than  estimated  matters  not 
now%  for  the  nation  must  keep  faith  after  having  sanc¬ 
tioned  construction.  The  government  has  made  possible 
that  which  private  enterprise  would  not  undertake.  The 
benefits  all  go  to  California,  which  will  profit  not  only 
after  the  dam  and  all  its  auxiliary  works  are  completed, 
but  just  as  soon  as  construction  begins;  for  most  of  the 
millions  of  dollars  the  project  will  cost  will  benefit  the 
business  men  in  California.  Thus  that  great  state  had 
reason  to  wdsh  all  its  sister  states  a  verv  merrv  Christmas. 


*  ♦  ♦  ♦ 


/ nconclusive  Evidence 

IN  THIS  issue  of  the  Electrical  World  is  printed  an 
abstract  of  a  report  on  system  costs  that  was  presented 
at  the  convention  of  the  National  Association  of  Railroad 
and  Utilities  Commissioners  held  recently  at  New  Or¬ 
leans.  The  report  was  intended  to  contain  the  concrete 
results  of  a  cost  study  of  representative  large  and  small 
power  systems,  but  it  fell  short  of  the  mark.  The  data 
are  too  meager  to  permit  of  generalized  conclusions. 

The  purpose  of  the  committee  that  prepared  the  report 
was  to  study  comparative  costs  in  large  and  small  elec¬ 
tricity  supply  systems  and  to  ascertain  by  quantitative 
analysis  how  much  virtue  there  is  in  the  generally  ac- 
ce])ted  idea  that  the  large  system  operates  more  eco¬ 
nomically  than  the  smaller.  If  the  ambitious  original 
plan  of  the  committee  to  obtain  data  from  thirty-six 
representative  systems  in  nine  different  states  had  been 
accomplished,  the  conclusions  not  claimed  but  indicated 
in  the  report  might  have  some  weight. 

In  view  of  the  very  slender  foundation  piers  of  data 
on  which  the  structure  of  argument  in  the  report  is  built, 
one  cannot  but  say  that  the  edifice  of  reasoning  therein  is 
worse  than  insecure,  it  is  actually  dangerous.  In  the  nation 
there  are  men  in  positions  of  influence  who  for  good 
or  bad  reasons  would  take  away  from  the  electrical  util¬ 
ity  business  the  animations  and  talents  of  private  initiative 


that  have  made  it  such  a  great  contributor  to  the  economic 
and  social  welfare  of  the  United  States.  These  men  are 
quick  to  accept  any  published  data  as  being  competent 
to  furnish  conclusions  to  fit  their  pleas.  It  is  our 
opinion  that  the  publication  of  this  very  incomplete  re¬ 
port  by  a  committee  of  utility  commissioners  w’as  ill 
advised.  It  complicates  rather  than  clarifies  the  problem. 

If  the  committee  had  been  successful  in  compiling 
information  from  a  good  number  of  large  and  small  sys¬ 
tems,  there  is  little  doubt  that  the  effects  of  diversity 
factor,  load  factor,  bulk  purchases  and  bulk  generation 
would  have  produced  very  tangible  cost  data  to  support 
the  large  .system.  Nor  should  it  be  forgotten  that  the 
large  system  carries  electric  service  to  all  inhabitants  of 
a  territory,  thereby  giving  service  below’  cost  to  many 
customers  in  order  that  it  may  develop  the  entire  region 
it  serves.  Moreover,  there  are  service  elements  in  favor 
of  large  systems  that  do  not  apjiear  on  cost  sheets.  The 
relative  merits  of  large  and  .small  systems  cannot  be 
weighed  fairly  on  cost  balances. 

♦  ♦  ♦  ♦ 

LAght  on  Inductive  C o-ordination 

INDUCTIVE  co-ordination  is  the  neglected  child  of 
electrical  engineering  in  electric  utilities.  That  is,  it  is 
neglected  by  all  except  the  engineers  who  are  told  off  to 
look  after  it,  and  they  are  far  too  few  in  the  average 
utility  organization.  After  hearing  the  paper  by  H.  L. 
Wills  which  is  abstracted  briefly  in  this  issue  of  the 
Electrical  World,  E.  C.  Stone,  chairman  of  the 
N.E.L.A.  Engineering  National  Section,  arose  and  said 
that  the  average  utility  engineer  knows  too  little  about 
inductive  co-ordination  and  should  know  much  more 
about  it.  Mr.  Stone  included  himself  in  the  average 
classification  and  said  that  he  had  derived  personal  profit 
from  the  paper. 

It  is  natural  for  indu.stries,  as  it  is  for  indiivduals,  to 
become  occupied  with  the  problems  that  are  peculiar  to 
their  business  and  to  give  less  than  adequate  attention  to 
matters  that,  while  of  small  concern  in  their  own  affairs, 
may  be  tremendously  important  to  others.  So  it  has  been 
with  inductive  interference.  The  electromagnetic  field  of 
a  telephone  conductor  never  impaired  the  service  of  a 
power  line.  While  there  has  never  been  any  disposition 
on  the  part  of  electric  utilities  in  general  to  dodge  their 
responsibilities  concerning  inductive  interference,  there 
has  been  the  disposition  to  regard  it  as  an  annoyance 
rather  than  as  a  major  problem. 

But  it  is  a  major  problem.  Getting  along  tvith  the 
world  is  just  as  important  as  getting  along  in  the  world. 
Industries  must  develop  side  by  side  and  their  inter¬ 
ferences  w’ith  each  other  must  be  mutually  recognized  for 
what  they  are,  obstacles  in  the  way  of  common  progress. 
These  obstacles  must  be  removed  by  combined  effort. 
Between  the  electricity  supply  and  the  communication 


industries  this  recognition  has  come.  The  joint  commit¬ 
tee  work  outlined  by  Mr.  Willis  indicates  that  both  have 
approached  the  problem  in  a  co-operative  and  tolerant 
spirit.  If  this  were  not  the  case,  there  is  no  estimating 
the  chaotic  condition  that  the  future  would  bring — what 
with  larger  loads  and  higher  voltages  on  transmission  and 
distribution  lines  and  vastly  increased  sensitivities  of 
communication  systems. 

The  program  of  the  joint  committee  comprehends  an 
extensive  investigation  of  all  phases  of  inductive  inter¬ 
ference.  The  results  of  that  research,  as  they  are  attained 
will  affect  the  design  and  operation  of  electricity  supply 
systems.  Therefore  every  electric  utility  engineer  will 
need  to  know  what  the  investigations  include. 

♦  ♦  ♦  ♦ 

Cable-Sheath  Corrosion 

ROPERLY  constructed  concrete  that  is  sufficiently 
cured  is  not  an  unsafe  material  for  cable  ducts.  The 
opinion  that  lead-sheath  corrosion  is  caused  by  concrete 
arises  from  the  idea  that  any  mixture  of  cement,  water, 
sand  and  coarse  aggregate  is  concrete.  It  is  not.  Con¬ 
crete  is  a  definite  material  that  results  from  careful 
proportioning  of  its  ingredients  and  control  of  the  mixing 
])rocess.  A  friable,  porous  mass  cannot  be  termed  con¬ 
crete  just  because  it  has  Portland  cement  in  it.  Real 
concrete  is  solid,  dense  and  virtually  impermeable  to  water 
infiltration. 

The  present  opinion  that  concrete  duct  is  a  factor  in 
the  corrosion  of  cable  sheaths  is  rather  widely  held.  But 
sheath  corrosion  was  a  problem  for  a  long  time  before 
this  opinion  became  popular.  After  reading  the  article 
on  it  in  this  issue  one  will  probably  conclude  that  it  will 
remain  a  problem  for  a  long  time  to  come.  The  diversity 
of  chemical  and  physical  conditions  due  to  soils,  seasons 
and  electrical  operations,  and  the  pertinent  fact  that  most 
cables  are  nearly  inaccessible  to  observation  while  in  serv¬ 
ice  combine  to  make  it  virtually  impossible  to  do  more 
than  infer  the  factors  causing  corrosion.  The  extant 
literature  is  scanty  and  most  of  it  is  discursive  and  specu¬ 
lative  rather  than  factual.  As  is  the  published  material, 
so  are  the  general  ideas  among  cable  operators — more 
opinions  and  inferences  than  actual  knowledge. 

The  selection  of  concrete  as  the  villain  in  the  piece  is 
not  unanimous.  Evidence  supporting  the  contention  that 
concrete  is  not  guilty  is  furnished  by  one  of  the  largest 
users  of  monolithic  conduit.  On  the  system  of  this  com¬ 
pany  it  is  customary  to  pull  cable  into  the  ducts  as  soon 
as  the  concrete  is  hard  enough,  no  regard  being  given  to 
the  chemical  condition  of  the  concrete.  Several  hundred 
thousand  feet  of  cable  has  been  thus  installed,  and  only 
two  or  three  cases  of  corrosion  possibly  attributable  to 
tbe  concrete  have  been  recorded  in  three  years.  Similar 
corrosion  was  found  in  fiber  duct.  There  is  additional 
hundreds  of  thousands  of  feet  of  cable  reposing  in  pre¬ 
cast  and  monolithic  duct  all  over  the  world — cable  that 
has  been  in  service  for  years  past  and  will  probably  re¬ 
main  in  service  for  years  to  come.  There  is  no  collection 
of  comparative  data  large  enough  and  covering  a  suffi¬ 
ciently  long  period  of  years  to  permit  the  drawing  of 
any  conclusive  and  convincing  evidence  that  corrosion 
occurs  more  frequently  in  good  concrete  than  in  other 
ducts. 

Lead  is  a  metalloid,  not  a  true  metal.  It  is  a  sort  of 
a  chemical  paradox.  It  stoutly  resists  the  action  of  pow¬ 
erful  acids  and  pitifully  succumbs  to  weaker  ones.  These 
weaker  solvents  are  plentiful  in  ground  waters.  They 


may  be  brought  into  contact  with  cable  sheaths  by  per¬ 
colation  through  porous  concrete,  through  poorly  made 
joints  in  ducts  or  through  other  channels.  In  going 
through  porous  concrete  ducts  or  envelopes  water  may 
pick  up  active  reagents.  The  important  things  are  to 
insure  that  water  shall  not  collect  in  ducts  and  to 
remember  that  further  study  of  corrosion  is  needed. 

♦  ♦  *  ♦ 

An  Unnecessary  Middleman 

IMULTANEOUSLY  three  public  service  commis¬ 
sions  have  had  before  them  the  question — ^trouble¬ 
some  in  large  cities — whether  owners  of  apartment 
houses  shall  be  permitted  to  install  master  meters,  buy¬ 
ing  their  energy  at  wholesale  prices  and  retailing  it  to 
the  individual  tenants  at  the  legal  domestic  rates,  or 
more  if  they  can  “get  away  with  it,”  while  the  tenant 
has  neither  the  right  to  appeal  to  the  commission  in  case 
of  a  disputed  bill  nor  the  power  to  force  an  inspection 
of  a  meter  suspected  of  inaccuracy.  The  New  York 
Public  Service  Commission  and  the  Public  Utilities 
Commission  of  the  District  of  Columbia  are  still  wres¬ 
tling  with  this  problem,  but  the  New  Jersey  Board  of 
Public  Utility  Commissioners  has  unhesitatingly  declared 
the  Public  Service  Electric  &  Gas  Company  justified  in 
refusing  to  furnish  a  master  meter  to  an  apartment- 
house  landlord  who  had  arranged  with  a  meter-service 
company  to  fit  out  his  flats  with  individual  submeters 
for  a  share  of  the  profits. 

That  other  commissions  will  follow  the  lead  of  New 
Jersey  and  that  they  shall  be  sustained  by  the  courts,  if 
the  dispute  be  taken  there,  may  surely  be  hoped.  The 
central-station  companies  are  entitled  to  their  full  domes¬ 
tic  rates  from  dwellers  in  apartment  houses,  and  the 
tenants,  whose  case  bears  no  resemblance  to  that  of 
transient  hotel  patrons  or  of  renters  of  offices  who  have 
no  separate  meters,  are  entitled  to  the  protection  of  the 
commissions. 

«  Xc  «  4i 

Interconnection  Accounting 
Needs  Simplification 

CURRENT  trends  in  interconnection  cost  accounting 
illustrate  many  complexities  which  deserve  the  com¬ 
bined  study  of  engineers  and  comptrollers  in  the  interests 
of  greater  simplification.  It  is  not  surprising  that  meth¬ 
ods  of  measuring  and  billing  associated  with  the  inter¬ 
company  transfer  of  energy  are  often  highly  intricate. 
The  art  of  interconnection  is  young,  and  the  establish¬ 
ment  of  procedure  leading  to  settlements  for  services 
rendered  in  this  rapidly  developing  field  has  been  an 
evolution  based  upon  local  conditions,  long-established 
ideas  relative  to  rates  and  collections,  the  physical  layout 
of  systems  and  the  justifiable  desire  to  make  money  out 
of  that  evanescent  stock  in  trade  known  as  the  kilowatt- 
hour,  whether  potential  in  the  stored  waters  of  reservoirs 
or  disguised  as  the  B.t.u.  component  of  the  fuel  supply. 
The  mere  existence  of  complexities  of  practice,  how¬ 
ever,  is  no  final  justification  for  their  retention. 

The  door  to  this  problem  is  unlikely  to  be  unlocked  by 
a  single  key,  but  this  is  no  ground  for  discouragement. 
It  is  probably  too  early  to  attempt  to  standardize  inter¬ 
connection  accounting  among  different  systems.  None 
the  less,  it  appears  practicable  to  establish  in  more  work¬ 
able  form  for  particular  interconnections  data  and  proce¬ 
dure  applying  to  a  much  wider  range  of  operating 
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conditions  than  have  been  available  in  many  regions  in 
the  past.  Excellent  work  has  been  done  in  the  direction 
of  calculating  and  plotting  increment  costs  of  producing 
and  delivering  energy,  so  that  the  decision  to  buy,  sell  or 
“stand  pat”  in  regard  to  energy  transfer  may  be  quickly 
made  and  systematically  accounted  for  in  the  records.  A 
recent  examination  of  a  number  of  interconnection  con¬ 
tracts  and  of  the  methods  of  intercompany  billing 
impressed  the  investigator  with  the  cumbersome  proce¬ 
dure  often  embodied  in  allocating  costs  and  savings  to  the 
participants,  and  the  possibilities  inherent  in  the  use  of 
better  tabular  and  graphic  means  of  expediting  this 
business  loomed  large. 

Haphazard  handling  of  interconnections  involves  a  risk 
of  serious  economic  losses.  It  should  not  be  difficult  to 
work  toward  more  effective  accounting  and  therefore  bet¬ 
ter  control  of  pooled  resources  from  the  base  of  the 
maximum  capacities  of  equipment,  lines,  water  and  fuel 
in  hand  and  in  prospect.  The  limitations  of  interchange 
are  pretty  well  established  in  every  particular  case,  and 
the  tabulation  and  plotting  of  costs,  prices  and  savings 
over  a  wide  range  of  operating  assumptions  and  experi¬ 
ences  would  seem  worth  a  good  deal  of  time  and  effort, 
with  the  objectives  of  simplifying  routine  procedure  in 
support  of  periodical  billing  and  clarifying  developmental 
policies  and  the  allocation  of  mutual  and  individual  finan¬ 
cial  responsibilities.  Interconnected  companies  may  not 
be  able  as  yet  to  escape  the  underlying  complexities  of 
economic  rHationship,  but  at  least  there  is  hope  that 
through  the  co-operation  of  engineers  and  accountants 
present  routine  burdens  may  be  lessened. 

«  «  41  4^ 

New  York  Edison  Company 
to  Sell  Appliances 

For  years  the  New  York  Edison  Company  has  been, 
among  the  power  companies  of  the  country,  the  out¬ 
standing  exponent  of  the  policy  of  not  merchandising 
electrical  household  appliances.  Despite  the  fact  that  the 
sale  of  domestic  load-building  equipment  has  become 
almost  standard  practice  in  the  industry,  this  great 
organization  has  restricted  its  activities  to  the  display  and 
demonstration  of  appliances  in  its  many  showrooms  and 
has  left  the  function  of  retailing  to  the  department  store, 
the  specialty  shop  and  the  independent  dealer.  It  has 
extensively  advertised  the  use  of  electricity  in  the  home 
and  co-operated  generously  with  manufacturers  and  deal¬ 
ers  but  has  not  itself  participated  in  the  appliance  trade. 
Now  comes  the  announcement  that,  under  the  plan  of 
reorganization  in  which  M.  S.  Sloan  has  been  made 
president  of  the  five  great  electric  utilities  of  Greater 
I'jew  York  City,  this  policy  is  to  be  reversed  and  the 
advocates  of  the  old  theory  that  the  central  station  should 
furnish  energy  only  have  lost  their  most  shining  example. 
Cleveland  and  Louisville  are  now  the  only  two  prominent 
companies  which  do  not  merchandise. 

Details  of  the  plan  under  which  the  New  York  Edison 
Company  will  inaugurate  its  merchandising  policy  will  be 
awaited  with  much  interest  both  because  the  size  of  the 
system  offers  unusual  opportunity  and  because  of  the 
intricate  trade  relationships  which  will  be  involved  in  so 
sweeping  a  readjustment.  Out  of  it  in  the  course  of  the 
next  few  years  should  come  some  valuable  statistics. 

Weight  of  numbers  would  seem  to  have  pretty  def¬ 
initely  settled  the  old  debate  over  the  issue  “to  mer¬ 
chandise  or  not  to  merchandise.”  Predominant  opinion 
is  now  clearly  agreed  that  the  building  of  an  economic 


load  factor  and  the  development  of  a  complete  serv'ice  to 
the  public  demand  an  investment  in  the  promotion  of 
energy-consuming  appliances  that  cannot  be  imposed 
upon  the  independent  merchant  alone.  This  is  particu¬ 
larly  true  during  the  pioneering  period  when  costly  edu¬ 
cational  advertising  and  demonstration  must  be  applied 
to  the  awakening  of  public  interest  and  demand.  And 
this  is  a  far-reaching  and  constructive  service  to  the 
appliance  trade,  provided  that  these  appliances  are  sold 
at  prices  and  on  terms  that  make  it  possible  for  the  inde¬ 
pendent  dealer  to  enter  the  field  and  compete  on  an  equi¬ 
table  basis.  The  new  policy  of  the  New  York  Edison 
Company  wdll  be  carefully  studied  throughout  the 
industry. 

♦  ♦  ♦  ♦ 

Size  Limits  in  Turbo-Generators 

ABOUT  fifteen  years  ago  turbo-generator  designers 
xV  agreed  that  35,000  kva.  represented  the  maximum 
rating  that  could  lie  considered  a  possibility  for  commer¬ 
cial  design.  As  reported  last  week  in  the  Electrical 
World,  two  new  units  are  going  into  operation  in  the 
Hell  Gate  station  in  New  York  each  of  which  is  rated 
at  over  188,000  kva.  This  is  a  typical  development  in 
the  electrical  industry.  New  knowledge,  better  materials 
and  greater  commercial  rewards  all  combine  to  move  the 
limits  of  magnitude  to  heights  undreamed  of  a  few 
years  ago. 

These  two  new  turbo-generators  are  interesting  in  that 
one  is  an  American  design  a:nd  the  other  the  product  of 
European  designers.  They  are  very  similar  in  their  gen¬ 
eral  features.  Each  is  a  compound  type  with  each  high- 
and  low-pressure  steam  unit  directly  connected  to  an 
alternator.  In  the  European  design  the  high-pressure 
unit  has  its  alternator  rated  at  88,250  kva.  at  1,800 
r.p.m.  and  the  American-made  unit  has  its  alternator 
rated  at  94,200  kva.  at  the  same  speed.  The  greatest 
difference  lies  in  the  ratings  and  speeds  of  the  low- 
pressure  units.  The  European  has  a  1,200-r.p.m.,  100,- 
000-kva.  alternator  and  the  American  a  1,800-r.p.m., 
94,200-kva.  alternator.  Other  differences  are  that  the 
European  machine  carries  an  exciter  on  each  unit  while 
the  American  has  the  exciters  for  the  two  alternators 
on  the  shaft  of  the  high-pressure  unit  and  a  5,000-kw. 
auxiliary  generator  and  its  exciter  on  the  shaft  of  the 
low-pressure  unit.  In  addition,  the  ventilating  arrange¬ 
ments  of  the  two  units  differ  as  to  methods  of  fan  in¬ 
stallation.  It  will  be  very  informative  to  find  out  the 
difference  in  operating  performance  of  these  two  units 
over  a  period  of  years. 

Large  units  are  needed  to  meet  load  demands,  and  in 
this  single  generating  station  two  units  aggregating 
376,650  kva.  are  being  placed  in  operation  at  about  the 
same  time.  No  better  indication  could  be  had  of  the 
growth  of  load  in  the  New  York  territory.  When  out 
of  commission  these  units  carry  the  fixed  charges  on 
about  $6,000,000  in  addition  to  the  loss  of  revenue  from 
energy  sales.  Economic  prohibitions  exist  to  restrict 
to  the  New  York  and  Chicago  territories  the  present 
application  of  many  of  these  large  generators.  Their 
large  size  does  not  bring  about  a  great  difference  in 
thermal  efficiency,  and  over-all  economies  are  in  favor  of 
smaller  units  for  most  stations.  But  load  is  growing, 
and  no  one  can  predict  the  economic  size  of  turbo-gen¬ 
erators  that  will  be  needed  in  a  few  years.  The  thanks 
of  the  industry  are  due  to  the  utility  companies  and 
manufacturers  who  pioneer  in  these  attempts  to  raise 
design  limits  to  higher  and  higher  values. 
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Laying 

152- Mile  Cable 
Between 

Finland  and  Sweden 


Recently  a  156-niile  telephone  cable 
was  laid  between  the  Swerlish  and 


was  laid  between  the  Swedish  and 
Einnish  coast  which,  according  to  George 
Mullenheim  of  Koln-Hohenberg,  Ger¬ 
many,  is  the  longest  in  the  world.  Out 
of  the  total,  132  miles  was  submarine 
cable.  The  diameter  of  the  cable  on  the 
Swedish  end  was  1^  in.  and  that  on  the 
Finnish  end  was  2  in.  Water  depth 
of  730  ft.  was  encountered  on  the 
Swedish  section  and  dangerous  reefs  be¬ 
tween  the  islands  and  Finland  had  to  he 
crossed. 


A  and  E — Views  of  the  paying-out  drum  and 
brakes. 

B  shows  a  25-mile  coil  of  cable  in  the  hold 
of  the  S.S.  Nordemey. 

C — Cable  buoy  being  launched. 

I>  shows  the  route. 

F — Cable  being  landed  from  a  lighter. 


1284 


Electrical  World  —  Vol.92,No.26 


Consolidation 

Its  Benefits  and  Obligations^ 

Consolidation  an  inevitable  development. 
National  pooling  of  knowledge  basis  for 
phenomenal  growth.  Advantages  of  con¬ 
solidation  in  Greater  New  York.  Inherent 
obligations  of  utility  and  individuals  to  public 

By  Matthew  S.  Sloan 

President  Xejv  York  Edison  Company 


M.  S.  Sloan 


The  entire  trend  of  business  in  our  nation  is 
toward  larger  units,  toward  combinations  to  reduce 
expenses,  to  improve  commodities  or  service  sup¬ 
plied  to  the  public  and  to  reduce  prices  as  and  when 
]H)ssible.  In  our  industry  it  has  been  a  natural  evolution, 
a  mark  of  progress  in  our  work,  an  inevitable  develop- 
tnent  for  the  better  carrying  out  of  our  task.  It  has  re¬ 
sulted  in  notable  improvements  in  the  service  supplied 
to  large  areas  of  our  country  and  its  results  in  price 
reduction  have  been  evident. 

The  union  of  electrical  companies  into  strong  trade 
organizations  has  certainly  not  resulted  in  restriction  of 
service  at  the  disposal  of  the  public.  It  certainly  has  not 
resulted  in  increased  prices,  either  by  restriction  of  serv¬ 
ice  or  by  agreement  to  force  customers  to  pay  more 
money  for  what  they  buy.  Quite  the  contrary.  It  has 
increased  the  general  fund  of  knowledge,  permitted  the 
adoption  of  higher  standards  of  service  and  by  discussion 
and  example  has  tended  to  bring  about  the  lowering 
of  prices  wherever  conditions  permit.  These,  surely, 
are  not  the  results  usually 
attributed  to  a  trust  or  any 
appurtenance  of  a  trust. 

Under  public  regulation 
we  have  not  had  the  business 
rivalries  and  jealousies  to 
handicap  us  in  the  develop¬ 
ment  of  strong  and  efficient 
trade  organizations  which 
many  businesses  have  encoun¬ 
tered.  There  have  been  no 
manufacturing  processes  and 
trade  secrets  to  safeguard 
from  aggressive  competitors. 

1  he  discoveries,  methods, 
practices  found  by  any  one  of 
our  member  companies  to  be 
advantageous  have  been  freely 
disclosed  to  all  others  to  be 
adopted  and  applied  in  their 

*Excerpts  from  recent  speech 
be]  ore  Bond  Club  of  New  York 
0*1(1  Metropolitan  Section  of 
S.E.L.A. 


judgment  for  their  benefit  and  the  l)enefit  of  their  custom¬ 
ers.  I  think  this  fact,  as  much  as  any  one  thing,  has  been 
responsible  for  the  remarkable  advance  of  our  industry 
in  its  methods  and  its  standards  of  .service. 

New  York  City  OuTstANDiXG  Example 

We  in  Greater  New  York  are  engaged  in  one  of  the 
most  imix)rtant  and  interesting  developments  in  connec¬ 
tion  with  furnishing  electrical  service  in  this  territory’  of 
any  which  have  occurred  since  the  very  beginning  of  the 
central-station  industry  with  the  opening  of  the  Pearl 
.Street  plant.  Here  is  a  group  of  major  electrical  compa¬ 
nies  serving  a  very  large  part  of  New  York  City,  united 
in  management  as  well  as  ownership  and  other  companies 
associated  through  common  ownership,  which  take  in  a 
considerable  territory  outside  of  New  York  City  proi)er. 
The  whole  group  is  being  created  into  a  system  unified 
in  ownership,  control,  oi)eration  and  management.  Taken 
as  a  unit,  it  is  the  largest  electrical  utility  in  the  world — 
the  largest  in  investment,  in  number  of  customers,  in 

service  facilities  and  in  the 
amount  of  service  sold.  It  is 
the  largest  also  in  opportunity 
for  service  to  the  public.  The 
total  investment  in  service  fa¬ 
cilities —  generating  stations, 
substations,  transmission  and 
distribution  lines — is  approx¬ 
imately  one  billion  dollars, 
rhere  are  five  chief  generat¬ 
ing  stations  wdth  others  in 
reserve  having  a  present  in¬ 
stallation  of  more  than  1 ,600,- 
000  hp.  Each,  when  devel¬ 
oped  to  its  full  size,  will  have 
an  installation  of  more  than 
1 ,000,000  hp.  and  one,  accord¬ 
ing  to  present  plans,  will  reach 
more  than  1,500,000  hp. 

When  it  can  be  done,  these 
companies  in  the  system  will 
be  consolidated  into  one  com¬ 
pany  as  the  final  process  in 
unifying  operations  and  sim- 


Mr.  Sloan  Asks: 

What  has  the  public  a  right  to  expect 
from  us? 

What  has  the  public  a  right  to  demand 
from  us? 

What  is  the  public  not  getting  which  it 
should  have  from  us? 

What  are  zve  doing  in  our  relations  zvith 
(he  public  zvhich  zve  should  not  do? 

When  those  questions  have  been  honestly 
and  sincerely  answered,  and  the  answers  are 
translated  into  action,  service  which  is  not 
only  good  but  also  satisfactory  to  the  people 
will  result.  Then  the  utility  will  become 
truly  what  it  ought  to  be — a  service  organ¬ 
ization. 
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plifying  the  situation  in  respect  of  service.  It  is  my 
ambition  to  see  it  the  leader  and  best  example  as  to 
quality  of  service  and  enlightened  and  liberal  policies  in 
its  relationship  to  the  public. 

There  is  no  reason  why  a  public  service  company 
should  not  be  so  well  operated,  should  not  furnish  such 
high-grade  service  and  be  so  well  known  and  understood 
by  the  people  it  serves  that  they  will  be  proud  of  it  as  an 
outstanding  local  institution.  I  hope  to  see  our  utility 
occupy  that  position;  to  see  it  known  and  recognized  as 
an  honest,  trustworthy,  valuable  public  servant  and  re¬ 
spected  and  esteemed  on  those  grounds. 

The  advantages  of  consolidation  are  not  so  obvious, 
perhaps,  to  the  general  public,  and  yet  the  proceedings 
l)efore  the  Public  Service  Commission  as  a  result  of 
which  the  consolidation  was  authorized  made  it  apparent 
that  they  were  appreciated, 
at  least  in  general  outline. 

Chief  among  these  advan¬ 
tages  is  the  fact  that  this  con¬ 
solidation  brings  interconnec¬ 
tion  into  effect  in  day-to-day 
operation,  instead  of  as  an 
emergency  measure  or  some¬ 
thing  to  be  used  only  under 
special  conditions.  Operation 
as  a  system  wipes  out  com¬ 
pany  lines  in  the  dispatching 
of  power.  It  means  the  ob¬ 
taining  of  maximum  efficiency 
and  economy  in  the  use  of  all 
the  plants  in  the  system  in 
handling  the  load. 

Operation  as  a  system 
means  the  possibility  of  ap¬ 
plying  technical  improve¬ 
ments,  advances  in  the  art,  at 
once  and  on  a  large  scale  in¬ 
stead  of  piecemeal,  company 
by  company.  It  means  the 
most  complete  and  efficient 
employment  of  capital  already 
invested  in  plants  and  equip¬ 
ment  because  we  can  keep  the 
most  efficient  generators  working  to  their  full  capacity, 
using  the  least  efficient  ones  only  when  we  have  to.  Be¬ 
cause  the  stations  are  tied  together  we  need  to  maintain 
less  idle  generating  capacity  in  reserve  and  so  have  the 
least  possible  unemployed  investment. 

Operation  as  a  unit  reduces  the  requirements  for  new 
capital  investment  to  care  for  future  growth  in  the  terri¬ 
tory  served  by  the  system.  When  new  financing  becomes 
necessary  it  means  that  money  can  be  hired  on  the  most 
advantageous  terms ;  even  more  advantageous  than  had 
been  possible  in  the  past,  although  the  companies  as  in¬ 
dividual  entities  were  large  enough  and  sound  enough 
financially  to  command  good  credit  and  good  terms  in 
acquiring  new  capital.  It  means  economies  in  purchas¬ 
ing  materials  and  equipment  and  in  administration.  It 
means  the  possibility  of  unified  policies  of  operation,  of 
merchandising,  of  customer  relations  and  of  relations 
with  the  general  public. 

In  short,  the  consolidation  of  these  companies  into  a 
system  represents  the  maximum  possibility  of  efficiency 
and  economy  in  all  departments  and  phases  of  public 
utility  operation.  It  presents  the  maximum  opportunity 
for  supplying  the  highest  grade  service  to  the  public,  and, 
by  reason  of  the  economies  that  are  achieved,  of  selling 


that  service  to  the  public  at  the  lowest  possible  price. 

We  are  under  mandate  as  a  part  of  the  conditions  on 
which  we  are  permitted  to  make  this  consolidation  to 
share  the  benefits  obtained  from  it  with  the  public.  This 
we  intend  to  do,  not  alone  because  we  are  expected  by 
the  state-regulating  authorities  to  do  it  but  first  and 
foremost  because  it  is  our  duty  as  public  servants  to  do 
it.  Public  service  corporations  occupy  a  relationship 
toward  the  public  which  is  different  from  that  of  any 
other  business  organization.  The  law  says  they  are 
“affected  with  a  public  interest.”  Any  consideration  of 
the  relationship  of  utilities  to  the  public,  therefore,  must 
begin  with  that  fact  and  never  get  away  from  it.  Our 
companies  have  certain  privileges  for  the  use  of  rights 
or  property  of  the  public  which  other  businesses  do  not 
enjoy.  The  companies  pay  for  these  privileges  in  various 

forms  of  taxation,  and  this 
use  of  public  property  is  per¬ 
mitted  in  order  to  enable  the 
companies  to  furnish  a  service 
which  is  essential  to  modern 
living,  reaching  all  the  people 
with  it  as  they  could  not  be 
reached  without  such  use  of 
the  public  streets  and  high¬ 
ways. 

Nevertheless,  these  privi¬ 
leges  are  granted  to  us  by  the 
public.  Without  them  we 
could  not  do  business  and  our 
business  produces  profits,  as 
that  term  is  ordinarily  under¬ 
stood,  for  those  who  have  in¬ 
vested  in  it.  Moreover,  we 
have  exclusive  right  to  fur¬ 
nish  electrical  service  to  the 
public  in  our  franchise  terri¬ 
tory.  This  is  granted  to  us 
by  public  authorities  and  is 
for  the  benefit  of  the  people 
because  a  public  utility  is  rec¬ 
ognized  as  what  the  econo¬ 
mists  call  a  natural  monopoly. 
Still  we  do  have  this  monop¬ 
oly  privilege,  and  it  is  for  our  business  advantage. 

In  consideration  of  the  privileges  it  grants  to  us  the 
public  regulates  us  as  to  standards  of  service,  as  to  rates 
and  as  to  capitalization,  but  because  it  does  more  for  us 
than  for  others  it  expects  more  from  us,  and  I  hold  that 
it  has  a  right  to  expert  more  from  us.  The  law  obligates 
us  to  furnish  safe  and  adequate  service  at  fair  and  rea¬ 
sonable  rates  and  the  Public  Service  Commission  is  em¬ 
powered  to  check  us  up  and  see  that  we  comply  with  the 
law.  There  can  be  no  discrimination ;  each  customer, 
according  to  quantity  and  conditions  and  time  of  use  of 
service,  is  entitled  to  receive  and  must  receive  the  same 
quality  of  service  and  pay  the  same  price  for  it. 

Mere  compliance  with  the  law’s  provisions  would  not 
be  enough  for  us.  We  have  to  live  up  to  the  spirit  of 
those  requirements.  It  was  to  enable  us  to  do  just  that 
that  this  consolidation  of  companies  into  an  electrical 
system  serving  the  Metropolitan  district  was  brought 
about.  We  are  trustees  for  the  interests  of  the  public 
as  well  as  trustees  for  the  thousands  of  individuals,  the 
trust  funds,  insurance  companies  and  other  investment 
organizations  whose  money  makes  the  service  possible. 
There  is  here  no  conflict  of  interest  or  divided  allegiance. 
W'e  can  do  our  duty  to  both  with  success  only  as  we 
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Rates  and  Dividends 

The  utility  with  intelligent  management 
makes  rates  as  low  as  possible  in  order  to 
stimulate  business,  to  stimulate  the  growth 
of  the  community,  which  inevitably  means 
more  homes  and  more  business  establish¬ 
ments  for  it  to  serve. 

It  may  adopt  this  course  only  because  of 
what  the  great  philosopher  William  James 
termed  “enlightened  selfishness”  or  it  may 
adopt  it  from  the  combined  motives  of  busi¬ 
ness  judgment  and  public  spirit. 

The  result  is  the  same:  mutual  benefit  for 
customers  and  company.  This  condition  is 
so  basically  true  that  it  might  be  set  down 
as  guiding  principle  No.  1  in  public  utility 
operation  in  about  these  words : 

Serve  your  people  well  and  dividends  will 
take  care  of  themselves. 


lJ8o 


fulfill  our  obligations  to  the  public  in  the  most  complete 
measure.  As  a  trustee  for  the  owners,  the  management 
must  conduct  a  sound,  successful,  even  a  prosperous 
business.  Unless  it  does  that  it  would  fail  in  its  duty  to 
the  public  because  it  would  be  unable  to  furnish  the 
highest  grade  of  service ;  it  would  be  unable  to  command 
credit  on  the  best  possible  terms,  and  so  could  not  pro¬ 
vide  as  it  should  for  the  future  electrical  requirements  of 
this  great  territory. 

We  have  all  seen  it  work  out  in  the  transportation 
business  of  many  cities.  Held  down  to  rates  out  of  pro¬ 
portion  to  present-day  rates  of  operation,  their  service 
has  sufifered  and  the  public  dependent  on  them  has  suf¬ 
fered.  Only  when  adequate  revenue  is  provided  are  they 
able  to  do  their  job  properly. 

Let  us  consider  what  we,  as  a  public  service  organiza¬ 
tion,  owe  to  the  public :  First, 
we  owe,  obviously,  a  technical 
service  which  shall  be  just  as 
safe  and  as  unfailing  as  the 
very  best  brains  of  the  tech¬ 
nicians  can  produce.  We  owe 
a  service  ample  to  supply 
every  demand  that  can  be 
made  on  it  at  any  moment  of 
day  or  night.  That  means 
that  our  plants  and  distribu¬ 
tion  facilities  must  be  built 
well  ahead  of  the  demands  as 
we  calculate  them  from  year 
to  year,  and  they  must  be 
kept  up  to  date,  equipped  with  the  most  modern  generat¬ 
ing  machinery  and  operated  according  to  the  highest 
standards  of  the  electrical  art. 

We  owe  a  service  which  is  broadly  human  and  help¬ 
ful  to  our  customers.  This  means  that  all  of  our  people, 
all  of  us  engaged  in  servicing  the  public,  must  be  alert, 
intelligent,  well  trained  in  our  duties,  courteous  in  all 
contacts  with  the  public  and  possessed  of  a  desire  to  do 
everything  we  can  to  make  our  service  useful  to  the  cus¬ 
tomers  in  every  way.  The  public  has  a  right  to  expect 
from  us  such  conduct  of  our  business  without  com¬ 
plaints,  nagging,  prodding  by  individuals  or  property 
owners’  associations  or  civic  groups  or  public  officials. 

What  Public  Service  Demands  of  Management 

We  owe  a  management  which  is  honest  and  square 
dealing,  which  is  efficient  and  economical  in  its  handling 
of  the  companies’  affairs,  which  is  sensitive  to  public 
opinion,  particularly  to  the  public’s  needs  and  desires, 
and  willing  and  anxious  to  meet  them.  We  owe  a  man¬ 
agement  which  is  broad-visioned  so  that  it  can  plan  for 
the  future  while  operating  satisfactorily  in  the  present. 
We  owe  a  public  policy  which  takes  cognizance  of  all  of 
these  matters  and  earnestly  and  sincerely  endeavors  to 
translate  them  into  facts  which  are  a  part  of  the  daily 
routine  of  operation.  We  owe  a  public  policy  which  rec¬ 
ognizes  that  the  public  and  the  public  utility  are  in  effect 
partners,  and  which  therefore  shares  without  hesitation 
and  without  quibbling  the  benefits  derived  from  efficient 
and  economical  operation  between  the  investors  in  the 
utility  and  the  customers  of  the  utility. 

Briefly  stated,  those  are  the  obligations  of  the  public 
utility  to  the  people  as  I  see  them,  and  this  consolida¬ 
tion  of  companies  was  brought  about  so  that  we  might  be 
in  better  position  than  ever  before  to  live  up  to  those 
obligations. 

Xow  what  does  this  require  of  us  as  individuals,  and 
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all  of  the  others  among  the  30,000  employees  of  this 
system?  As  I  see  it,  it  requires  an  absolute  and  com¬ 
plete  realization  that  this  job  of  ours  is  a  job  of  public 
service.  That  means  that  we  must  furnish  100  per  cent 
devotion  to  the  public  interest.  To  do  this  we  must  put 
100  per  cent  effort  into  our  jobs  and  give  100  per  cent 
loyalty  to  our  organization.  I  regard  it  as  elementary 
that  the  public  utility  is  no  place  for  hangers-on,  or  time¬ 
servers,  for  office  politicians  and  others  of  that  ilk,  for 
people  with  outside  business  interests  or  aspirations  and 
ambitions  which  w’ill  divide  their  loyalty,  interest  and 
effort  between  these  outside  interests  and  their  jobs. 

Teamwork  is  needed  to  accomplish  the  task ;  organiza¬ 
tion  effort  by  every  person  from  top  to  bottom  in  the 
organization.  The  meter  reader,  the  repairman,  have 
their  part  in  this  effort  just  as  much  as  the  president,  and 

it  may  well  be  that  their  part 
is  somewhat  more  critical 
because  in  the  course  of  the 
day’s  work  they  meet  and 
have  contact  with  many  more 
customers  than  the  president 
does. 

Let  us  try  to  catch  the 
vision  of  this  situation  we 
must  work  toward.  Here  are 
a  million  homes  dependent  on 
us  for  electrical  service  to 
make  life  easier,  better,  hap¬ 
pier.  Here  is  a  great  indus¬ 
trial  community  and  we’ve 
got  to  supply  the  power  to  keep  its  thousands  of  ma¬ 
chines  moving.  Here  is  the  greatest  commercial,  trading 
and  financial  center  in  the  world  with  its  vast  hotels, 
stores,  theaters,  public  buildings  of  every  nature  using 
our  service  and  dependent  on  it.  Here  are  6,000,000 
people  going  about  their  daily  affairs,  their  lives  woven 
together  into  the  complex  pattern  produced  by  modern 
civilization  in  a  metropolis.  This  city  could  not  function 
without  our  service.  Its  affairs  would  be  disrupted, 
hurled  into  chaos,  if  some  inconceivable  event  should  put 
our  plants  and  equipment  out  of  business.  And  so  what¬ 
ever  we  do  to  better  our  service,  to  improve  our  opera¬ 
tion,  to  make  electricity  more  useful  and  more  widely 
available,  is  of  direct  and  measurable  benefit  to  those 
people  and  the  community. 

What  a  responsibility  rests  on  us!  What  an  oppor¬ 
tunity  for  service  is  ours!  The  degree  to  which  we  do 
meet  it  will  be  the  measure  of  our  fitness  for  our  work. 


Reserve  Capacities  in  Sixteen 
Substations* 

NE  of  the  important  elements  in  the  economic  de¬ 
sign  of  an  electric  system  is  the  reduction  and  main¬ 
tenance  at  a  minimum  of  the  margin  of  capacity  between 
the  installed  capacity  and  the  peak  load.  A  certain 
amount  of  capacity  will  be  required  in  order  to  obtain 
the  necessary  spare  so  that  the  failure  of  any  element  of 
the  system  will  not  endanger  the  service  rendered.  The 
economic  provision  of  spare  capacity  is  one  of  the  most 
important  features  involved  in  economic  design.  The 
reason  for  this  is  that  normally  economy  is  in  favor  of 
larger  units  in  the  transmission  system,  in  substations 

*Based  on  material  compiled  by  substation  subcommittee  of  the 
electrical  apparatus  committee,  N.E.L.A. 


There  is  no  reason  why  a  public  service 
company  should  not  be  so  well  operated, 
should  not  furnish  such  high-grade  service 
and  be  so  well  known  and  understood  by  the 
people  it  serves  that  they  will  be  proud  of 
it  as  an  outstanding  local  institution,  I  hope 
to  see  our  utility  occupy  that  position;  to 
see  it  known  and  recognised  as  an  honest, 
trustworthy,  valuable  public  servant  and 
respected  and  esteemed  on  those  grounds. 
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Spare  Capacity  in  Percentage  of  Peak  Load 

fipare  Feeder 

Spare  Transmission 

Spare  Transformer 

C'onipany  Capacity,  Per  Cent 

Capacity,  Per  Cent 

Capacity,  Per  Cent 

A 

20  continuoue,  50  for  period 
of  one  hour . 

20-33.3 

U 

20 

25 

0 

C 

0 

20 

1> 

10 

33 

33J 

E 

50  in  downtown  district,  less 
in  outlying  districts 

50 

33J 

F 

25 

40 

25 

G 

25 

One  reserve  6,000-kva. 

Variable;  one  re- 

H 

12.5 

feeder  per  substation 

serve  7,500-kva. 
bank  in  each  sub¬ 
station. 

J 

0 

K 

25 

30 

L 

30 

20 

20 

M 

20 

50—100 

N 

50 

25 

20 

O 

10—  25  ■ 

P 

6 

25—  50 

R 

30 

33J 

30—  50 

and  in  the  distribution  system.  The  larger  the  units  as  a 
rule  the  greater  will  be  the  percentage  of  spare  capacity 
due  to  the  introduction  of  a  spare  unit,  consequently 
unless  the  blocks  of  power  handled  are  extremely  large 
due  to  very  high  load  densities,  economic  limitation  is 
imposed  upon  the  size  of  the  units  in  the  various  parts 
of  the  system.  The  table  summarizes  the  data  given  by 
sixteen  representative  companies. 


Co-ordination  Well  Under  Way 

Program  of  investigation  intended  to  arrive  at  facts 
that  can  be  applied  to  solution  of  specific  prob¬ 
lems.  Scope  of  research  contemplated 

“TN  THE  ordinary  walks  of  life  if  one  person  inter- 
A  feres  with  another  in  the  conduct  of  his  business 
or  his  social  life  there  have  been  established  certain  codes 
which  are  interpreted  under  the  rules  of  law  by  the 
courts  and  which  determine  the  duties  of  each  party. 
But  when  interference  with  the  operation  of  one  elec¬ 
trical  circuit  with  the  operation  of  another  electrical  cir¬ 
cuit  occurs  there  are  no  commonly  accepted  codes  that 
may  lie  referred  to  to  determine  the  equitable  assign¬ 
ment  of  duty  to  each  party  operating  these  circuits.” 

Thus  commented  H.  L.  Wills,  chairman  of  the 
national  inductive  co-ordination  committee,  in  a  paper 
read  by  G.  J.  Hemstreet  at  the  recent  meeting  of  the 
Great  Lakes  Engineering  Section,  N.E.L.A.  After  in¬ 
stancing  the  growing  imixirtance  of  the  problem  of 


inductive  co-ordination  which  is  caused  by  the  large  and 
steadily  increasing  amounts  of  power  transmitted  and 
distributed,  and  the  consequent  increase  in  voltage  of 
both  types  of  circuits  on  the  one  hand  and  by  the  rela¬ 
tively  higher  sensitivities  of  communication  equipments 
on  the  other,  Mr.  Wills  went  on  to  detail  the  work  his 
committee  has  now  in  hand,  as  well  as  that  which  is 
planned  for  future  investigations: 

“Co-operation  between  the  National  Electric  Light 
.\ssociation  and  the  Bell  Telephone  System  has  resulted 
in  a  mutually  accepted  code  of  principles  that,  as  between 
these  two  organizations,  stands  as  a  basis  upon  which 
adjustments  of  problems  arising  through  inductive  inter¬ 
ference  can  be  effected.  Also,  some  few  practices  that 
should  hold  have  been  agreed  to.  These  jiractices,  how¬ 
ever,  lack  the  one  essential  feature  which  would  place 
them  in  workable  form ;  that  is,  they  do  not  contain  the 
([uantitative  values  that  are  so  necessary  to  direct  applica¬ 
tion  in  field  work.  Our  problem  now  is  to  expand  these 
practices  to  cover  all  our  needs,  and  to  do  this  we  must 
know  the  extreme  limits  to  which  co-ordination  measures 
can  be  carried  out  in  both  systems.  Then  we  must  decide 
how  far  these  measures  may  be  carried  in  either  or  both 
systems,  and  not  unnecessarily  restrain  advancement  in 
the  arts,  or  bar  the  further  expansion  of  the  services  by 
reason  of  prohibitive  costs. 

“We  have  organized  a  joint  development  and  research 
committee,  and  to  this  committee  is  assigned  the  task  of 
securing  the  necessary  data  which  will  make  it  possible 
to  prepare  a  code  of  practices  that  may  be  applied  directly 
as  working  tools  to  the  field  problems  of  inductive  co¬ 
ordination.  This  subcommittee  has  undertaken  its  work 
through  the  establishment  of  eleven  project  subcom¬ 
mittees.” 

The  program  before  the  project  subcommittees  is  sum¬ 
marized  in  the  box  in  this  article.  Although  this  state¬ 
ment  is  brief  and  the  points  in  the  program  are  merely 
mentioned,  the  work  that  the  committee  has  undertaken 
is  almost  monumental  in  scope.  It  includes  studies  ex¬ 
tending  over  long  periods  of  time  and  wide  areas  of 
country  and  will  require  an  immense  amount  of  very 
painstaking  detail  observation.  Some  of  the  projects  are 
already  started ;  in  fact,  have  been  in  progress  for  years ; 
others  have  not  yet  been  begun  because  they  require  pre¬ 
liminary  surveys,  now  in  hand,  to  establish  the  mo.st 
profitable  fields  of  investigation.  It  is  hoped,  however, 
that  this  summary  will  be  sufficient  to  indicate  to  men  in 
other  branches  of  the  electric  utility  industry  the  impor¬ 
tance  and  complexity  of  the  problem. 


Program  of  Inductive  Co-ordination  Committee 

Subjects  assigned  to  eleven  project  subcommittees 


I.  — Unbalance  of  telephone  circuits. 
Longitudinal  propagation  of  induced 
voltages  and  currents.  Shielding. 
Effects  at  ends  of  exposures.  Cumula¬ 
tion  of  successive  exposures.  Co-ordi¬ 
nated  transpositions. 

II.  — Telephone  system  protection. 
( )peration  and  performance  of  protec¬ 
tive  devices.  Importance  of  telephone 
protection.  luiprovement  of  methods 
and  devices. 

III.  — Magnitude  and  distribution  of 
power  system  residuals.  Effects  of 
residuals. 

IV’^. — Effect  on  speech  reception  of 


noise  from  external  causes.  Survey  of 
present  conditions.  Methods  of  meas¬ 
uring  noise. 

V^ — Improvements  in  wave  shape  on 
power  systems.  Economic  comparison 
of  methods  with  benefits  possible  of  at¬ 
tainment. 

yi. — Joint  use  of  poles.  Co-efficients 
of  induction.  Transpositions  and  other 
interference  eliminators. 

VII. — Power  level  and  sensitivity  of 
telephone  circuits.  Ratio  of  extraneous 
to  telephone  power. 

\*III. — Selective  devices.  Suppression 


of  selected  frequencies.  Application  to 
both  power  and  communication  circuits. 

IX.  — Interference  with  carrier  tele¬ 
phone  circuits.  Sources  of  interference. 
Induction  at  carrier  frequencies.  Unbal¬ 
ances  at  carrier  frequencies.  Attenua¬ 
tion  characteristics.  Longitudinal  prop¬ 
agation  of  carrier  frequencies. 

X.  — Frequency  response  of  telephone 
receivers  and  transmitters. 

XL — Special  devices  and  methods. 
Drainage  connections.  Neutralizing  and 
sectionalizing  transformers.  Applica¬ 
tions  to  power  and  communication 
systems. 
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Umbrella  Type  Generators 

Vertical  units  designed  for  hydro  stations  have  revolving  field  and 
combine  operating  advantages  with  design  features.  Eight 
installations  of  sixteen  units  have  excellent  service  record 

By  A.  C.  Clogher 

Hydraulic  Engineer  Electric  Bond  &  Share  Company 


Typical  umbrella  type  generator  installations 

The  Soda  hydro-electric  development  of  the  Utah  Power  &  Light  Company  (right)  is 
provided  with  two  separately  excited  7,000-kw.  generators.  The  Cutler  station  of  the 
.xame  company  (left)  has  two  15,000-kw.  machines  with  direct-connected  exciters. 


IN  ALL  the  hydro-electric  stations  designed  by  the 
Electric  Bond  &  Share  Company  since  1920  and 
provided  with  vertical  units  in  which  the  diameter  of 
the  main  generator  rotor  is  several  times  its  depth  the 
conventional  scheme  of  placing  an  oil-lubricated  guide 
bearing  both  above  and  below  the  rotor,  with  the  thrust 
bearing  mounted  on  a  bridge  above  and  spanning  the 
-Stator  frame  and  with  a  direct-connected  exciter  above 
the  thrust  bearing,  has  been  abandoned  in  favor  of  a 
design  which  has  been  called  the  umbrella  type  generator 
with  revolving  field.  It  is  not  to  be  confused,  however, 
with  one  installation  of  the  so-called  umbrella  type  gen¬ 
erator  with  revolving  armature,  installed  at  Niagara  Falls 
more  than  twenty-five  years  ago. 

In  the  umbrella  type  generator  with  revolving  field 
the  spokes  of  the  conventional  rotor  for  vertical  units 
have  been  constructed  on  a  slope,  so  that  the  center  of 
the  pole  pieces  is  located  some  distance  below  the  center 
of  the  hub.  The  rotor  is  located  at  the  top  end  of  the 
shaft  and  the  revolving  element  is  supported  and  guided 
b}  a  thrust  and  a  guide  bearing  immediately  below  the 
rc»tor  and  by  a  second  guide  bearing  immediately  above 
the  turbine  runner. 

It  is  probable  that  the  idea  first  sprang  from  the  desire 
to  design  a  station  having  all  of  the  auxiliary  apparatus 
and  moving  parts  of  the  plant  so  located  on  one  floor  that 
a  station  containing  one  or  two  small  units  could  be  suc¬ 
cessfully  attended  during  the  greater  part  of  the  day  by 


one  operator.  The  original  development  of  this  idea 
provided  for  a  direct-connected  exciter  between  the  gen¬ 
erator  and  the  turbine,  but  this  location  for  the  exciter 
was  never  adopted  in  any  of  the  plants  constructed. 

In  the  study  for  this  type  of  plant  it  w'as  assumed  that 
the  main  generator  itself,  exclusive  of  all  auxiliaries,  was 
a  machine  which,  when  once  .set  up  properly,  needed  no 
direct  attention  in  so  far  as  the  field  and  the  armature 
were  concerned,  and  that  continuous  access  or  attention 
to  these  parts  by  the  attendant  was  not  necessary.  Access 
to  the  thrust  and  guide  bearings,  to  the  slip  rings  and  to 
the  turbine  deck,  however,  w'as  considered  desirable  as 
it  was  believed  that  these  were  parts  of  the  unit  which 
should  receive  attention  occasionally  by  the  operator. 

The  resulting  design  provided  for  all  of  the  auxiliary 
machinery  and  the  control  room  to  be  located  on  the  floor 
just  above  the  turbine  scroll  case.  From  this  floor  it  is 
only  a  few'  steps  down  to  the  turbine  deck  and  a  few 
steps  up  to  the  slip  rings,  the  generator  supporting  bridge, 
the  upper  guide  bearing  and  the  thrust  bearing. 

In  accomplishing  the  results  desired  for  operating  -a 
small  station  with  one  attendant  several  other  advantages 
in  the  design  of  the  unit  developed  and,  consequently, 
this  type  of  unit  has  been  deemed  desirable  even  in  sta¬ 
tions  having  a  large  number  of  units  and  units  of  fairly 
large  capacity. 

In  the  conventional  generator  the  custom  has  been 
generally  to  pass  the  ventilating  air  into  the  generator  in 
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Installations  of  Umbrella  Type  Hydro-Electric  Generators  with  Revolving  Field 


Year 

Name  of 

Started  in 

No.  of 

Capacity 

Speed, 

Head, 

Operating  Company 

Plant 

Operation 

Units 

in  Kw. 

R.P.M. 

Ft. 

Method  of  Excitation 

daho  Power  Co . 

American  Falls. . . 

1923 

2 

6,000  each 

120 

48 

Motor-generator  sets 

Minnesota  Power  &  Light  Co. . . 

Fond  du  Lac . 

1924 

1 

11,000 

120 

78 

Waterwheel-driven  exciter 

Utah  Power  dc  Light  Co . 

Soda . 

1924 

2 

7,000  each 

150 

76 

One  waterwheel-driven  exciter 

Minnesota  Power  A  Light  Co. . . 

Blanchard . 

1925 

2 

6,000  each 

100 

45 

Motor-generator  sets  and  one  water\^hecl- 

driven  exciter 

Utah  Power  A  Lifht  Co . 

Cutler . 

1927 

2 

1 5,000  each 

150 

124 

Direct-connected  exciters 

Idaho  Power  Co . 

American  Falls. . . 

1927 

2 

6,000  each 

120 

48 

Motor-generator  sets 

Inland  Power  A  Light  Co . 

Lewiston . 

1927 

2 

5,000  each 

138.5 

35 

Motor-generator  sets 

Carolina  Power  A  Light  Co . 

Norwood . 

1928 

3 

1-18.000 

75 

70 

Motor-generator  sets 

2-22,000 

90 

Totals . 

.  16 

163,000  kw 

such  a  way  that  it  has  flowed  with  great  velocity  past 
cither  one  or  both  of  the  guide  bearings  adjacent  to  the 
rotor.  It  has  been  found  very  difficult  to  prevent  oil 
vapor  escaping  from  these  guide  bearings,  and  this  oil 
vapor,  together  with  dirt  which  may  be  in  the  ventilating 
air,  often  makes  a  deposit  on  the  windings  of  the  gen¬ 
erator  which  seriously  affects  temperature  conditions  and 
is  difficult  to  remove. 

In  the  umbrella  type  generator  it  is  found  quite 
feasible  to  have  the  air  enter  either  the  top  or  the  botton?. 
of  the  stator  and,  by  means  of  baffles,  partially  stationary 
on  the  bridge  and  partially  fixed  to  the  rotor  frame,  to 
keep  the  ventilating  air  passages  entirely  away  from  both 
the  thrust  bearing  and  the  guide  bearing. 


In  practically  all  of  the  hydro-electric  units  of  mod¬ 
erate  head  the  diameter  of  the  pit  necessary  for  accom¬ 
modating  the  turbine  is  much  smaller  than  the  bore  of  the 
stator  frame  for  the  corresponding  generator.  In  the 
umbrella  type  machine  the  bridge  supporting  the  thrust 
bearing  has  to  span  the  much  shorter  diameter  of  the 
wheel  pit  instead  of  the  bore  of  the  generator  stator  and 
is  therefore  materially  lighter  in  weight.  Relieving  the 
stator  frame  of  the  bridge  and  the  whole  rotating  element 
of  the  unit  reduces  the  weight  of  the  stator. 

In  order  to  get  at  the  field  coils  or  armature  coils  of 
the  generator  it  is  necessary  only  to  remove  two  keys 
holding  the  rotor  in  place,  after  which  it  can  be  jacked 
off  of  the  supporting  collar  and  raised  or  removed  so 
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Exciters  may  be  direct  connected  or  separately  mounted 

(A)  The  Blanchard  development  of  the  Minnesota  Power  &  Light  (B)  The  Cutler  station  Is  provided  with  a  15,000-kw.  General 
Company  has  a  6,000-kw.  Allis-Chalmers  generator  and  turbine.  Electric  Company  generator  and  I.  P.  Morris  Company  turbine. 


Generabor  raHng 

15,  OOO  kw. 

16,  ISO  kva. 
6,900  volH 

3  phase 
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that  both  the  field  and  the  armature  may  be  made  avail-  It  is  reported  to  handle  air,  and  water  containing  grit 
able  for  inspection  and  repairs.  In  the  conventional  and  sand,  as  there  are  no  bearings  in  the  pump  case, 
generator,  for  such  an  operation,  it  is  necessary  to  remove  Self-priming  is  obtained  by  the  use  of  the  chamber 
the  exciter  field,  and  sometimes  an  exciter  steady  bear-  attached  to  the  delivery  side  piping  system.  In  a  recent 
ing,  then  to  take  the  unit  oflf  the  thrust  bearing,  so  that  test  this  I50-g.p.m.  unit  delivered  a  full  stream  of  water 
the  latter  and  the  supporting  bridge  can  be  removed  from  on  a  lift  of  16  ft.  and  a  discharge  head  of  25  ft.  with- 
the  generator  stator.  In  addition,  the  oil  and  the  water  out  difficulty.  It  measures  40  in.  x  15  in.  x  34  in. 
piping  appurtenant  to  the  upper  bearing  must  be  dis-  and  weighs  460  lb.  with  its  a.-c.  motor.  Units  are 
mantled  and  removed.  It  is  then  possible  to  start  remov-  available  in  capacities  of  50  to  2,000  gal.  per  minute 
ing  the  keys  from  the  generator  rotor,  the  starting  point  at  1,100  to  1,800  r.p.m.  With  direct-current  drive  the 
for  dismantling  the  umbrella  type  generator,  after  the  150-g.p.m.  unit  weighs  546  lb. 
sheet  steel  cover  has  been  taken  oflf. 

In  all  of  the  units  having  umbrella  type  generators,  so 
far  installed,  it  has  been  found  feasible  to  utilize  only 
two  guide  bearings,  one  directly  beneath  the  generator 
and  the  other,  always  oil  lubricated,  directly  above  the 
turbine.  There  is  some  saving  in  the  cost  of  the  unit  in 
the  elimination  of  a  third  guide  bearing,  which  would 
have  been  provided  had  these  installations  been  of  the 
conventional  type. 

The  novel  features  of  this  arrangement  for  a  hydro¬ 
electric  unit  are  entirely  mechanical  and  affect  the  elec¬ 
trical  features  of  the  generator  in  no  way,  excepting  in 
the  method  of  excitation.  In  this  respect  it  has  been 
found,  in  most  of  the  installations  made  to  date,  to  be 
desirable,  but  not  necessary,  to  excite  by  some  means 
other  than  with  direct-connected  exciters. 

The  accompanying  table  shows  the  extent  of  the  in¬ 
stallations  of  these  generators  made  to  date.  Seven  gen¬ 
erating  stations  containing  them  are  now  operating  and 
the  total  time  of  operation  accumulated  to  date  amounts 
to  about  35  unit  years.  All  of  the  units  installed  are 
operating  successfully  and  in  none  of  them  has  any 
mechanical  difficulties  been  experienced,  nor  have  any 
drawbacks  to  this  type  of  generator  developed. 


Industrial  Control  Devices  Protect 
Garage  Traffic 

By  R.  E.  Clisdell  and  D.  F.  Richardson 
General  Electric  Company,  Neiv  York,  N.  Y. 

ANEW'  traffic  control  installed  in  the  Uppercu-Cadillac 
Corporation  garage  in  New  York  City  utilizes  two 
industrial  control  devices  to  operate  the  traffic  signals, 
accomplishing  the  desired  results  in  an  inexpensive  way 


Drum  jvu/fc/f 


I  Limif 
xsrtrifch 


Combined  drum  and  limit  switches 
insure  safe  traffic  in  garage 


Volta^ 


Self-Priming  Pump 
for  Un watering  Excavations 

By  H.  T.  Rogers 

Assistant  Superintendent  of  Underground  Construction 
New  York  &  Queens  Electric  Light  &  Power  Company 


for  this  strictly  modern  building.  All  cars  sent  to  this 
garage  are  brought  to  a  test  floor  in  the  building,  where 
they  are  inspected  to  determine  what  repairs  are  neces¬ 
sary.  They  are  then  sent  upstairs  by  elevators  to  the 
floor  where  the  repairing  can  be  done.  There  are  two 
ramps  by  which  cars  may  enter  and  leave  the  test  floor, 
each  entering  from  a  different  street.  Near  the  entrance 
of  the  ramps  on  either  street  is  located  a  vertical  two- 
section  bracket  signal  showing  red  and  green  and  at  the 
foot  of  the  ramp  is  a  horizontal  bracket  signal.  On  the 
wall  near  the  entrance  from  the  ramp  to  the  test  floor 
is  a  drum  switch  to  control  the  lights.  This  equipment  is 
duplicated  for  the  other  ramp. 

The  signals  are  so  connected  that  when  a  car  is  enter¬ 
ing  the  ramp  from  the  street  a  green  indication  will  show 
in  the  vertical  bracket  signal  and  a  red  indication  will 
show  in  the  horizontal  signal,  indicating  to  the  cars  leav¬ 
ing  the  test  floor  that  a  car  is  about  to  enter.  When  a 
car  is  leaving  the  test  floor,  green  is  shown  in  the  hori¬ 
zontal  signal  and  red  is  shown  in  the  vertical  signal. 
The  doors  are  electrically  operated  by  means  of  a  control 
purchased  through  the  Allen-Drew  Company  of  Boston, 
and  in  conjunction  with  this  company’s  electric  equip¬ 
ment  a  General  Electric  Company  limit  switch  is  used,  so 
that  when  the  doors  are  closed  the  signal  lights  are  shut 
off  regardless  of  the  position  of  the  drum  control  switch. 
This  allows  the  operator  to  throw  whatever  indication 

\ COMPACT  self-priming  motor-driven  centrifugal  he  desires  on  his  signal  and  then  open  the  door,  having 
pump  has  been  found  very  serviceable  by  the  New  the  lights  come  on  at  the  same  time.  With  this  positive 

York  &  Queens  Electric  Light  &  Power  Company  for  control  traffic  may  move  in  either  direction  without  pos- 

unwatering  excavations,  pumping  sumps,  manholes,  etc.  sibility  of  an  accident. 
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Control  of 

Multiple  Street  Lighting 

Relative  merits  of  large  and  small  relay  systems 
established  as  a  result  of  a  comparison  of  costs 
and  fundamental  performance  characteristics 

By  George  I.  Mackenzie 


ONE  ot  the  most  important  factors  to  be  considered 
when  planning  a  multiple  street-lighting  system 
is  the  question  of  remote  control.  The  system 
should  provide  the  means  necessary  to  either  light  or 
extinguish  the  lamps  at  any  time.  It  should  therefore 
be  positive  in  its  action  and  at  the  same  time  economical 
in  operation.  A  group  of  multiple  street  lamps  may  be 
controlled  in  several  ways,  but  the  device  common  tt) 
practically  all  modern  systems  is  simply  a  small,  low 
loss,  relay  or  switch  that  can  be  readily  energized  or 
de-energized  from  a  low  potential  supply.  The  relays 
may  be  large  and  have  sufficient  cajracity  for  several 
lamps,  or  their  current-carrying  capacity  may  be  so  small 
that  one  relay  controls  but  one  lamp.  Manufacturers 
have  recently  developed  several  sizes  and  styles  of  relay, 
and  with  certain  modifications  in  particular  cases  they 
appear  to  meet  satisfactorily  the  needs  of  the  industry. 
One  important  factor  in  the  construction  of  these  relays 
is  the  conservation  of  space,  and  there  are  relays  avail¬ 
able  with  current-carrying  capacities  from  zero  to  25 
amp. ;  small  enough  to  be  installed  in  the  base  of  an  aver¬ 
age-sized  ornamental  street  lamp  post. 

The  relays  may  be  operated  by  means  of  (a)  a  control 
wire  extending  back  from  the  multiple  section  to  a  sub¬ 
station;  (b)  a  control  wire  extending  to  a  time  switch; 
(c)  a  control  wire  extending  to  a  series  contactor  that 
picks  up  the  required  energy  from  a  commercial  second¬ 
ary,  and  (d)  by  means  of  high  frequency  carrier  current. 


7.5  amp. 
.series  circuit 
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Fig.  1 — Large  relay  controls  group  of  street  lights 

Since  there  is  a  con.stant  potential  of  115  volts  at  the  lamps,  It 
is  only  necessary  to  ground  any  point  of  the  load  wire  in  order 
to  light  the  lamps.  It  is  therefore  the  function  of  the  25-amp. 
multiple-multiple  relay  tc  make  the  connection  to  the  secondary 
neutral. 


To  select  one  of  these  four  methods  of  remote  control 
requires  a  study  of  the  existing  conditions,  taking  into 
consideration  the  distance  from  the  substation  to  the  sec¬ 
tion  in  question,  the  reliability  of  time  switches  and 
carrier  currents,  etc. 

One  section  of  the  circuit  that  may  be  employed  when 
a  large  relay  is  used  is  shown  in  Fig.  1.  The  relay  should 


be  located  centrally  in  the  section  to  minimize  the  voltage 
drop  to  the  extreme  lamp.  A  bus  wire  or  load  wire  run¬ 
ning  throughout  the  entire  length  of  the  section  is  re¬ 
quired  ;  this  wire  is  connected  to  ground  through  the  con¬ 
tacts  of  the  relay.  The  operation  of  the  relay,  therefore, 
results  in  making  or  breaking  the  ground  connection  to 


Fig.  2 — Installational  layout  for  multiple  relaying 

The  relay  is  installed  in  the  base  of  the  adjacent  lamp-post. 
It  may  be  noted  that  only  two  wires  are  required  to  run  from  the 
manhole  to  each  lamp-post  except  in  the  post  containing  the  relay, 
where  four  wires  are  necessary. 


each  lamp.  A  constant  potential  of  115  volts  is  main¬ 
tained  between  the  live  side  of  the  secondary  and  the  load 
wire,  and  by  placing  the  relay  at  the  midpoint  of  the  sec¬ 
tion  the  voltage  drop  from  the  relay  to  the  end  of  the 
section  is  reduced  to  a  minimum.  The  approximate 
length  of  this  section  should  not  exceed  1,000  ft.,  and 
since  the  lamps  are  balanced  on  each  side  of  the  mid¬ 
point  there  will  be  no  appreciable  difference  in  the  in¬ 
tensity  of  illumination  at  any  point.  The  actual  magni¬ 
tude  of  the  voltage  drop  to  one  end  of  the  section  will 
depend,  of  course,  upon  the  size  of  the  wire  used 
throughout  the  section. 

To  include  a  complete  multiple  district  under  this 
scheme  there  will  be  several  sections  nearly  identical  with 
the  one  shown  in  the  figure,  and  the  control  wire  will  run 
directly  through  the  entire  group  of  sections.  It  will  he 
tapped  off  at  each  relay  and  grounded  to  the  secondary 
neutral.  The- current  drawn  by  the  relay  coils  is  small 
under  normal  operating  conditions  and  the  inrush  current 
required  to  open  the  contacts  is  only  a  fraction  of  an 
ampere.  A  No.  6  control  wire  is  therefore  large  enough 
to  control  quite  a  number  of  relays  of  this  type,  provid¬ 
ing,  of  course,  that  the  distance  between  each  relay  and 
the  distance  from  the  source  of  supply  is  not  excessive. 
Roughly  speaking,  a  No.  6  control  will  satisfactorily 
operate  25  to  35  relays  per  mile.  A  detailed  sketch  of 
the  relay  connections  and  an  indication  of  the  number 
of  connections  that  must  be  made  in  the  manhole  is 
shown  in  Fig.  2.  All  the  underground  cable  is  assumed 
to  be  lead  covered,  so  that  the  connecting  or  splicing  C"St 
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is  an  important  item.  The  cost  of  splices  in  the  lamp- 
post  base  will  be  disregarded. 

A  typical  layout  of  the  street  lamp-posts  and  man¬ 
holes  along  a  business  street  is  shown  in  Fig.  3.  In  such 
a  layout  it  is  common  practice  to  run  fiber  ducts  from  the 
manholes  to  each  lamp-post.  The  connection  or  tapping 
of  cables  in  the  manholes  may  in  some  cases  require 


Fig.  3 — Typical  layout  for  business  street 

An  example  of  the  sy.stem  employed  when  a  relay  Is  used  for 
Individual  lamp  control.  The  lamps  snould  be  balanced  equally 
across  each  phase  ot  the  secondary  network. 


splices,  but  where  secondary  sectionalizing  units  are  used 
the  various  services  can  be  taken  directly  from  this  unit, 
thereby  eliminating  the  expensive  work  of  splicing  a 
small  service  wire  to  a  live,  lead-covered  secondary  cable. 
The  neutral  wire  may  of  course  be  tied  in  to  the  secondarv 
neutral  quite  readily,  since  no  particular  precautions  ar^‘ 
necessary.  Where  the  control  wire  is  tapped,  however, 
it  is  necessary  to  make  a  waterproof  wiped  joint.  Where 
distribution  boxes  or  pull  boxes  are  required  it  is  usually 
customary  to  make  waterproof  splices  between  the  serv¬ 
ice  wires  and  the  main  cables. 

Sever.m.  Fusing  Methods  Available 


speaking,  it  requires  three  times  as  much  energy  to  oi)er- 
ate  a  25-amp.  relay,  as  it  takes  to  operate  a  5-amp.  relay. 
In  either  case,  however,  the  cost  of  the  energy  consumed 
in  one  year  is  only  a  fraction  of  $1  per  relay.  The  gen¬ 
eral  scheme  employed  where  one  relay  controls  only  one 
lamp  is  also  illustrated.  It  is  fundamentally  the  same 
principle  as  the  group  control  from  one  relay,  but  each 
system  has  some  comparative  advantages  over  the  others. 

If  a  study  is  made  of  a  particular  job,  the  object  lieing 
to  determine  accurately  just  which  system  will  be  the 
most  economical  to  install  and  oix*rate,  then  the  following 
points  are  among  the  most  important  that  should  lie  con¬ 
sidered:  (1)  Relay  cost;  (2)  wire  and  cable  cost;  (3) 
splicing  cost;  (4)  lost  energy  cost;  (5)  fusing  cost. 

Each  of  these  items  could  be  capitalized  on  a  yearly 
basis,  taking  into  account  fixed  charges  and  operating 
charges,  and  a  comparative  table  could  lx:  prepared  show¬ 
ing  the  relative  economic  advantages  of  one  system  over 
the  other.  As  the  result  of  such  a  study  it  was  found 
that  a  slight  saving  results  from  the  installation  of  the 
small  relay  control  system. 

If  one  of  the  large  relays  fails  to  operate  due  to  either 
a  mechanical  or  an  electrical  fault,  then  all  the  lamps  con¬ 
trolled  by  this  relay  will  remain  either  lighted  or  extin¬ 
guished  until  the  fault  has  been  corrected.  In  other 
words,  the  station  operator  is  unable  to  control  the  par¬ 
ticular  group  of  lamps  until  the  relay  is  put  in  a  satisfac¬ 
tory  ojierating  condition.  If  it  so  happt'iis  that  when  the 
control  wire  is  de-energized  one  group  of  lamps  fails  to 
light,  then  the  number  of  outages  is  a  matter  of  serious 
concern.  With  the  alternative  method  of  using  one  relay 
per  lamp,  if  the  relay  fails  to  close  at  street  lighting  time, 
then  but  one  lamp  is  affected.  Since  individual  lamp 
control  requires  the  installation  of  many  relays,  the  possi¬ 
bilities  of  relay  failures  are  increased,  but  in  general, 
from  the  point  of  view  of  continuity  of  service,  the  bal¬ 
ance  tips  in  favor  of  the  individual  lamp  control. 

.\nother  advantage  of  the  individual  lamp  control  sys¬ 
tem  is  that  the  lanqis  have  a  more  uniform  intensity  of 
illumination.  Each  bmp  is  connected  directly  between 


Several  plans  are  available  for  the  individual  fusing 
of  lamps.  One  method  requires  a  fuse  block  and  fuse 
mounted  on  the  mast  of  the  lamp-post  in  a  position  that 
is  readily  accessible  for  insiiection  and  replacement.  An 
alternative  is  to  use  a  standard  weatherproof  socket  with 
a  screw  type  fuse  and  to  connect  this  socket  in  the  live 
side  of  the  service  to  the  lamp.  This  may  also  be  in¬ 
stalled  in  the  base  of  the  lamp-post  where  access  is 
easy. 

Where  one  relay  is  used  to  control  several  lamps  the 
number  of  feet  of  control  wire  required  is  less  than 
where  the  control  must  be  brought  into  each  lamp-post  to 
operate  individual  lamp  relays.  The  cost  of  the  control 
wire  is  therefore  less  where  only  a  few  relays  are  used. 
The  same  condition  is  found  in  the  number  and  cost  of 
Sjilices.  With  only  a  few  relays  in  use  the  total  nutnlxT 
of  splices  required  is  less  than  where  individual  lamp 
relays  are  installed,  and  the  splicing  cost  is  therefore 
proportionately  smaller. 

\nother  item  that  must  be  considered  is  the  lost  energy 
CO  t  per  year  in  the  relay  coils.  The  large  capacity  relays 
re(|uire  more  energy  to  operate  than  the  smaller  ones.  In 
the  large  relays  a  heavy  current  is  flowing  through  the 
contacts  and  considerable  energy  is  required  to  break  the 
circuit.  The  large  switch  contacts  are  also  larger  and 
heavier  than  the  small  ones  and  gravitational  force  must 
he  overcome  in  order  to  break  this  contact.  Roughly 


Fig.  4 — Arrangement  for  small  relay 
with  individual  lamp  control 

In  using  this  system  three  wires  must 
be  run  into  each  lamp-post  and  the  cost  of 
the  control  wire  is  therefore  greater  than 
when  group  control  is  used. 


Surface  of  street 


Control  wire-* 


’Secondary  neutral-* 
US-yo/t  secondary-^ 


100-  watt  /amp 


Control  relay 


the  secondary  and  ground,  and  where  the  secondaries  are 
networked  properly  the  voltage  at  all  points  should  be 
nearly  the  same.  Using  the  large  relay  there  is  certain 
to  be  a  voltage  drop  in  the  load  wire,  causing  the  lamps 
at  the  extreme  end  of  each  section  to  be  slightly  dimmer 
than  the  lamps  nearer  to  the  relay.  The  initial  cost  of 
the  large  relays  is,  roughly  speaking,  twice  the  cost  of  the 
.‘^mailer  ones.  On  a  larger  multiple  street-lighting  job  of 
50  or  more  lamps  the  large  relays  necessary  for  the  job 
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will  cost  considerably  less  than  the  required  number  of 
small  ones,  and  since  the  length  of  service  that  each  type 
will  provide  will  be  nearly  the  same,  it  is  more  eco¬ 
nomical  in  this  respect  to  use  the  large  relays. 

Summarizing  the  relative  advantages  of  each  type  the 
results  are  briefly  as  follows : 

Large  Relay. — (1)  Small  initial  cost;  (2)  small  num¬ 
ber  of  spare  units  required;  (3)  small  possibility  of  a 
relay  failure;  (4)  relays  are  well  built  and  substantial; 
(5)  relatively  easy  to  take  on  additional  loads;  (6)  small 
operating  cost  per  year. 

Small  Relay. — (1)  Uniform  intensity  of  illumination: 
(2)  decreased  outages;  (3)  can  be  installed  in  a  small 
space ;  (4)  require  a  very  small  operating  current  to  open 
the  contacts. 

Approximate  Formula  for 
Voltage  and  Conductor  frizes 

Simplified  expression  based  upon  Kelvin’s  law 
gives  sufficient  accuracy  for  most 
practical  purposes 

By  E.  a.  Loew 

Professor  of  Electrical  Engineering  University  of  Washington, 
Seattle,  Wash. 

HE  fundamental  consideration  in  the  design  of  a 
transmission  line  is  the  law  of  economy  known  as 
Kelvin’s  law.  When  slightly  modified,  this  law  furnishes 
the  basis  for  the  following  rule  in  transmission  line 
economics:  The  voltage  and  the  conductor  size  should 
be  so  chosen  that  the  value  of  the  energy  annually  wasted 
as  line  loss  is  equal  to  the  annual  interest  and  deprecia¬ 
tion  on  all  items  of  investment  in  line  and  equipment, 
whose  costs  are  functions  of  either  the  conductor  area 
or  the  line  voltage. 

Obviously,  other  additional  factors  will  have  to  be 
given  due  consideration  before  a  final  choice  of  voltage 
and  conductor  size  may  be  made.  Among  these,  the 
following  are  important: 

(a)  Voltage  standardization. 

(b)  Interconnection  with  existing  lines. 

(c)  Regulation. 

(d)  Line  capacity  or  load  limit. 

(e)  Line  stability. 

Nevertheless,  while  these  and  other  considerations  are 
all  of  importance,  the  question  of  over-all  economy  is 
fundamental.  The  conclusions  reached  from  a  study  of 
Kelvin’s  law  as  applied  to  a  particular  problem  will  be 
the  basic  criteria  from  which  the  completed  design  will 
finally  be  evolved.  It  is  therefore  very  important  that 
the  engineer  should  have  methods  available  by  which  cor¬ 
rect  conclusions  pertaining  to  the  question  of  conductor 
and  voltage  economy  may  be  reached  as  easily  and 
quickly  as  possible. 

The  problem  of  reducing  the  above-mentioned  law  to 
mathematical  form  has  frequently  been  attempted.  In 
1925  F.  K.  Kirsten  and  the  writer  published  the  results 
1.  2.  3  qJ  their  efforts  in  this  respect,  and  included  in 
the  discussion  a  formula  from  which  the  conductor  diam- 

'"Transmission  Line  Design,"  by  F.  K.  Kirsten  and  E.  A. 
Loew.  Bulletin  No.  32,  University  of  Washington,  Engineering 
Experimental  Station. 

’^'Electrical  Power  Transmission,"  by  E.  A.  Loew.  McGraw- 
Hill  Book  Company. 

*“Economy  in  Choice  of  Line  Voltage  and  Conductor  Sises  for 
Transmission  Lines,"  by  E.  A.  Loew.  Journal  A.LE.E.,  August, 
1928. 


eter  and  the  voltage  could  be  calculated  for  any  assumed 
conditions  of  load  and  length  of  line.  While  this  for¬ 
mula  is  theoretically  correct  and  yields  satisfactory  re¬ 
sults,  it  has  the  disadvantage  that,  before  it  can  be  intel¬ 
ligently  applied  to  a  given  problem,  a  considerable  study 
of  the  theory  upon  which  it  is  based  is  required.  It  was 
for  the  purpose  of  overcoming  this  handicap  that  the 
writer  undertook  to  develop  a  simplified  expression, 
based  upon  the  same  theory,  which  would  quickly  yield 
results  of  sufficient  accuracy  for  most  practical  cases. 
Such  a  formula  is  given  by  the  following  equation : 

TP  (1) 

In  this  equation 

E  =  Hne-to-line  voltage  in  kilovolts. 

P  =z  3l  function  of  the  load  to  be  transmitted  (for  values  of  P 
see  Table  I). 

R,  S,  T  are  constants  as  given  in  Table  II. 

L  =  length  of  transmission  line  in  hundreds  of  miles. 


TABLE 

I— VALUES  FOR 

P  IN  EQUATION 

(1) 

R.M.S.  Kw 

P 

R.M.S.  Kw. 

P 

10,000 

21.5 

60,000 

39.2 

15,000 

24.6 

65,000 

40.2 

20,000 

27.2 

70,000 

41.2 

25,000 

29.3 

75,000 

42.2 

30,000 

31.1 

80,000 

43.  1 

35,000 

32,7 

85,000 

44.0 

40,000 

34.2 

90,000 

44.8 

45,000 

35.6 

95,000 

45.6 

50,000 

36.9 

100,000 

46.5 

55,000 

38.0 

TABLE  II— VALUES  FOR  R,  S  AND  T  IN  EQUATION  (I)  AND  FOR  V 
IN  EQUATION  (2) 


Kind  of  Conductor  R  f  TV 

Stranded  copper. . . .  46,000  27,000  25.6  17.9 

Stranded  aluminum .  28,000  24,000  28.1  15.8 

Hollow  copper .  30,000  20,000  25.6  21.6 

Hemp  core  copper .  .  .  ....  .... 


Once  the  line  voltage  is  known,  from  equation  (1), 
the  most  economical  conductor  area  is  found  from  equa¬ 
tion  (2)  below,  using  the  appropriate  value  of  V  from 
Table  II.  Thus, 

Circular  mils  =  VE^.  (2) 

As  a  matter  of  fact,  considerable  differences  in  the 
values  assigned  to  any  particular  variable  will  affect  the 
computed  results  obtained  only  slightly.  The  one  quantity 
whose  value  may  differ  considerably  from  the  one 


TABLE  III— MULTIPLYING  FACTOR  FOR  VOLTAGE  (F)  AS  GIVEN 
BY  EQUATION  (1)  IF  VALUE  OTHER  THAN  4  MILS  PER  KILOWATT- 
HOUR  IS  CHOSEN 


Value  of  A  in  Mile  Correction  Factor 

1  0.79 

2  0.89 
0.95 
1.00 
1.04 
1.07 
1.10 


assumed,  depending  upon  locality,  circumstances  and  the 
judgment  of  the  engineer  in  charge,  is  the  selling  price 
of  a  kilowatt-hour  of  energy  at  the  receiver  end  of  the 
line.  This  quantity  is  designated  by  the  symbol  A.  In 
equation  ( 1 )  the  value  of  A  is  assumed  to  be  4  mils  per 
kilowatt-hour,  and  the  results  w^hich  the  equation  yields 
correspond  to  this  value.  If  it  be  desired  to  compute  the 
voltage  for  any  other  value  of  A,  this  may  be  done  by 
multiplying  the  voltage  as  found  from  equation  (1)  by 
the  correction  factor  of  Table  III. 
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Cable-Sheath  Corrosion 

Corrosion  cannot  be  laid  to  any  particular  kind  of  duct  material.  Stresses  set 
up  in  sheaths  during  handling  of  cable  are  very  important.  Concrete, 
dense  and  well  cured,  is  not  harmful  to  lead 


By  John  F.  Murray 

Murray  Conduit  Systems,  New  York 


IN  THE  last  few  years  some  isolated  cases  of  severe 
corrosion  have  occurred  in  underground  lead-covered 
cables  installed  in  conduits.  These  cases  have  been 
in  several  kinds  of  ducts.  The  lead  sheath  in  an  under¬ 
ground  installation  is  subjected  to  a  series  of  conditions 
that  are  not  existent  in  the  open  air  and  that  are  favor¬ 
able  to  corrosion  of  sheath.  While  lead  is  one  of  the 
most  durable  of  metals  when  exposed  to  the  atmosphere 
or  when  entirely  submerged  in  hard  water,  it  may  dis¬ 
integrate  when  subjected  to  the  action  of  certain  salts 
found  in  the  soil,  when  in  contact  with  certain  vegetable 
acids  from  decaying  wood,  such  as  tannic  acid,  when  par¬ 
tially  submerged  in  water  for  long  periods,  or  entirely 
submerged  in  soft  water,  or  when  subjected  to  elec¬ 
trolysis.  In  discussing  this  subject  of  the  basic  causes 
of  corrosion  it  should  be  borne  in  mind  that  millions  of 
feet  of  lead-covered  cable  have  been  in  contact  with 
various  kinds  of  ducts  for  periods  of  years,  and  generally 
there  has  been  no  trouble  due  to  corrosion. 

Pitting  and  perforating  of  the  lead  envelope  are  not 
confined  to  cable  resting  in  conduit  made  of  any  one  of 
the  commonly  used  materials.  Quite  the  contrary,  they 
occur  in  all  kinds  of  conduits — in  vitrified  clay,  in 
fiber  tubes  incased  in  concrete,  in  wood  (pump  log),  in 
steel  and  in  concrete.  In  analyzing  the  basic  causes  of 
corrosion  it  should  be  borne  in  mind  also  that  long 
stretches  of  lead-sheathed  cable  have  remained  intact  for 
protracted  periods  in  conduits  made  of  all  the  materials 
just  mentioned. 

Lead  is  a  metalloid ;  it  partakes  of  the  nature  of  both 
a  metal  and  a  non-metal  and  its  reactions  depend  upon  its 
environment.  It  reacts  with  acids  to  form  lead  salts,  the 
lead  playing  the  positive  part.  At  other  times  it  plays 
the  negative  role  and  combines  with  strong  bases  to  form 
plumbites  and  plumbates  of  sodium  and  calcium.  This 
explains  why  lead  is  destructively  corroded  by  both  acetic 
and  other  weak  organic  acids  found  in  some  wood  con¬ 
duits,  and  by  calcium  hydroxide,  which  is  present  in 
green,  unseasoned  concrete. 

Structure  of  Lead  Favorable  to  Corrosion 

The  structure  of  lead  is  particularly  favorable  to  cor¬ 
rosive  attack,  inasmuch  as  the  metallic  crystals  are  sepa¬ 
rated  by  extremely  thin  intercrystalline  layers  of  im¬ 
purities.  During  the  process  of  corrosion  these  impu¬ 
rities  are  removed  first  by  a  selective  attack  that  brings 
about  intercrystalline  brittleness  and  causes  the  lead  to 
change  into  a  granular  powder.  Intercrystalline  brittle¬ 
ness  is  a  function  of  the  purity  of  the  metal.  Besides 
commercial  lead,  which  always  contains  impurities,  alloys 
nf  lead  and  antimony  and  lead  and  tin  are  used  for  cable 
sheaths. 

Preliminary  tests  have  shown  that  the  tin  lead  and  tin 
cadmium  lead  alloys  have  very  close-grained  structures 
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and  are  highly  resistant  to  corrosion.  The  lead-antimony 
alloy  is  the  least  durable ;  it  corrodes  most  rapidly.  At 
any  rate,  such  fragmentary  information  as  is  available 
today  shows  clearly  that  the  composition  of  the  lead 
sheath  unquestionably  is  one  of  the  important  factors  in 
the  corrosion  equation.  Research  will  eventually  show 
which  alloy  is  the  least  subject  to  corrosive  attack  and 
cable  manufacturers  will  undoubtedly  make  use  of  it  in 
the  manufacture  of  sheaths  subject  to  severe  operating 
conditions. 

Although  lead  is  very  susceptible  to  both  basic  and 
acidic  corrosion,  there  will  be  no  corrosion  when  mois- 


Evidence  of  local  electrolysis 

The  raised  island  was  probably  cathodic  and  the 
corroded  area  anodic. 


ture  is  absent.  Water  is  the  great  stimulator  of  cor¬ 
rosion,  especially  when  it  is  soft  and  free  from  carbon 
dioxide.  This  is  a  very  important  fact  for  all  those  en¬ 
gaged  in  the  design,  construction  and  maintenance  of 
duct  lines.  Cables  laid  in  dry  ducts  will  never  be  cor¬ 
roded  regardless  of  what  the  other  conditions  are  or 
what  compounds  are  present.  The  question  that  natu¬ 
rally  presents  itself  is.  Will  it  pay  to  keep  the  ducts  dry? 
This,  of  course,  will  depend  largely  upon  the  terrain  and 
the  amount  of  trouble  that  is  being  had  with  sheath 
deterioration. 

While  it  is  impractical  in  a  good  many  places  to  main¬ 
tain  the  ducts  free  from  water,  it  is  possible  to  take  steps 
in  this  direction  by  constructing  less  permeable  conduits, 
by  pitching  ducts  so  that  they  will  drain  thoroughly  and 
quickly  and  by  draining  or  pumping  manholes. 

Ground  waters  containing  appreciable  quantities  of 
carbonate  or  bicarbonate  do  not  corrode  lead  perceptibly, 
owing  to  the  formation  of  a  protective  coat  over  the 
areas  which  would  otherwise  become  the  seat  of  attack. 
Ordinary  hard  waters  which  contain  the  bicarbonates 
of  calcium  and  magnesium,  therefore,  do  not  attack 
lead.  Carbon  dioxide  in  the  water  has  the  same  protective 
effect.  This  explains  the  durability  of  lead-sheathed 


1295 


cables  when  suhmerj^ed  in  some  waters.  On  the  other 
hand,  certain  soft  waters,  especially  those  containing 
nitrites,  dissolve  lead.  Rain  water,  water  from  swamp 
areas  containing  organic  acids  and  even  distilled  water 
dissolve  lead.  Such  waters  are  treated  with  calcium 
carbonate  to  make  them  unreactive  with  lead  in  the  case 
of  drinking  water  supply,  so  as  to  prevent  lead  poisoning. 

Calch’m  Hydroxide  Corrodes  Lead 

Whereas  carbonates,  bicarbonates  and  carbon  dioxide 
in  water  inhibit  the  corrosion  of  lead,  chlorides  and 
nitrates  increase  it.  Calcium  hydroxide  (ordinary  slaked 
lime)  also  reacts  with  lead  and  will  be  discussed  in  greater 
detail  because  of  its  presence  in  green  or  unseasoned 
concrete.  'I'horoughly  seasoned  concrete  contains  no  cal- 


Scoring  facilitates  corrosion 


cium  hydrate  and  therefore  has  no  harmful  effect  on  lead, 
'fhis  is  conclusively  proved  by  the  thousands  of  miles 
of  lead-sheathed  cable  that  are  giving  satisfactory  service 
in  concrete  conduit. 

During  the  initial  interaction  of  the  cement  and  water 
in  concrete  which  is  seasoned  there  is  formed  a  small 
quantity  of  calcium  hydrate.  The  richer  the  mix  the 
more  hydrate  there  is  formed.  Calcium  hydrate,  how¬ 
ever,  is  a  very  active  compound.  The  moment  any  cal¬ 
cium  hydroxide  is  exposed  to  the  air  in  the  presence  of 
moisture  carlxinate  is  formed.  Carbonation  naturally  be¬ 
gins  at  the  surface  of  the  concrete  and  works  inw’ard. 

Under  normal  conditions  of  curing  and  with  a  mixture 
that  has  been  properly  designed  and  thoroughly  com¬ 
pacted  concrete  conduit  may  be  considered  safe  at  28 
days.  Hy  this  time  all  of  the  calcium  hydroxide  in  the 
surface  layer  of  concrete  has  Ix'en  neutralized  to  form 
calcium  carbonate. 


It  is  essential  to  make  the  concrete  dense  and  im¬ 
permeable  so  that  it  will  not  allow  the  passage  of  water. 
Leaching  action  from  the  interior  of  the  concrete  must 
be  avoided.  Where  the  concrete  has  been  cured  long 
enough  to  convert  all  of  the  calcium  hydrate  throughout 
the  entire  wall  thickness  there  is  comparatively  little 
danger  connected  with  the  passage  of  water.  Neglect 
of  thorough  seasoning  is  largely  responsible  for  whatever 
trouble  has  been  had  with  concrete  conduit. 

Another  important  factor  in  the  corrosion  of  lead  is 
differential  stress  in  the  cable  sheath.  Areas  that  are 
subject  to  kinking,  sharp  bending  or  crushing  will  have 
a  potential  different  from  that  of  unstressed  areas.  The 
stressed  parts  of  the  sheath  are  anodic  and  are  the  seat  of 
corrosive  attack,  which  generally  is  of  the  pitting  and 
perforating  type.  The  unstressed  areas  are  cathodic  and 
are  relatively  free  from  any  destructive  action.  A  fa¬ 
miliar  example  of  corrosion  induced  by  differential  stress 
is  that  occurring  at  the  bend  of  a  crooked  nail  or  at  the 
edges  of  automobile  fenders.  It  is  very  important  there¬ 
fore  to  avoid  abusing  the  lead  sheath  while  the  cable  is 
being  drawn  into  the  duct,  so  as  to  prevent  the  formation 
of  stressed  anodic  areas. 

Differential  Aeration  Favors  Pitting  of  Sheath 

Differential  aeration  may  also  play  an  important  ])art 
in  the  corrosion  of  lead  cable  sheaths.  Thus  if  part  of 
the  lead  sheath  has  free  access  to  air  and  another  part 
close  by  is  shielded  from  it  by  being  covered  with  water 
there  is  formed  an  electrocouple.  For  this  reason  water 
line  exposure  of  lead-sheathed  cable  is  most  undesirable. 
Pitting  and  perforation  are  almost  sure  to  occur  here  if 
this  condition  is  maintained  for  any  length  of  time. 

It  is  a  common  observation  in  corrosion  tests  that  the 
places  w’here  the  lead  specimens  come  in  contact  with  the 
walls  or  floor  of  the  vessel  in  which  they  are  placed  suffer 
special  corrosion,  even  if  the  vessel  is  an  inert  and  non¬ 
conducting  body  such  as  glass  or  stone  ware.  .Also,  in 
the  case  of  specimens  that  are  hung  up  by  threads  or 
glass  hooks,  anodic  areas  are  produced  frequently  where  ^ 
the  thread  or  glass  shield  the  metal  from  oxygen,  with 
the  result  that  corrosion  tends  to  become  concentrated 
at  these  points.  This  explains  the  pitting  action  that  is 
found  on  the  lower  parts  of  some  cable  sections  where 
they  come  in  contact  with  the  duct  walls.  Corrosion  of 
this  kind  may  occur  in  conduits  made  of  any  material.  It 
is  not  confined  to  any  one  of  those  already  mentioned. 

Dents,  scratches  or  digs  in  the  sheath  lead  to  a  con¬ 
centration  of  corrosion  at  these  points,  since  oxygen  , 
usually  penetrates  with  difficulty  into  the  bottom  of  holes,  ; 


Conditions  that  Stimulate  Corrosion 


1.  Corrosion  of  lead-sheathed  cable  is  not  confined  to  any 
one  kind  of  conduit ;  it  occurs  in  conduits  made  of  all  the 
materials  commonly  used  for  this  purpose. 

2.  Dense  concrete  that  has  been  properly  seasoned  is  as 
safe  a  conduit  material  as  there  is  available.  Thorough  sea¬ 
soning  normally  is  effected  in  twenty-eight  days. 

3.  Cables  kept  in  dry  ducts  never  corrode.  Absence  of 
moisture  automatically  puts  a  stop  to  all  corrosion. 

4.  Hard  waters  and  carbon  dioxide,  under  some  conditions 
of  exposure,  inhibit  the  corrosion  of  lead  cable  sheaths. 

5.  Several  common  substances,  such  as  soft  waters,  lime 
and  weak  organic  acids,  attack  lead  vigorously.  The  struc¬ 


ture  of  lead  is  favorable  to  corrosion  of  the  intergranular 
type. 

6.  Other  features  involved  in  the  corrosion  of  lead  cable 
sheaths  are :  Differential  stress,  differential  aeration, 
scratched  or  abraded  surface  areas,  and  electrolysis.  Elec¬ 
trolysis  may  be  due  to  stray  currents,  to  galvanic  action,  or 
to  differences  in  the  concentration  of  salt  solutions  in  contact 
with  the  cable. 

7.  The  grain  structure  of  the  lead  sheaths  is  markedly 
affected  by  the  extruding  process. 

8.  A  great  deal  of  research  remains  to  be  done  on  the 
subject  of  corrosion  to  show  how  the  various  independent 
variables  affect  the  rate  of  attack. 
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but  has  free  access  to  the  higher  places.  This  explains  the 
comparative  immunity  from  corrosion  of  highly  polished 
metallic  surfaces  and  the  greater  susceptibility  of  rough 
ones.  The  ridges  and  valleys  form  a  series  of  minute 
clectrocouples.  For  this  reason  it  is  important  to  manu¬ 
facture  cable  sheaths  having  smooth  surfaces,  free  from 
any  marks  left  by  rough  dies,  or  by  improper  temperature 
of  the  metal  at  the  time  of  its  extrusion.  Care  should 
also  be  taken  not  to  scratch  the  sheath  when  the  cables 
are  introduced  into  the  ducts.  All  too  often  the  lead  is 
scored  and  even  deeply  gouged  at  this  time. 

Electrolysis  and  Corrosion 

Electrolysis  due  to  stray  currents  from  the  negative 
returns  of  street  railways  and  electrified  railway  systems 
is  one  of  the  most  commonly  known  causes  of  lead  sheath 
perforation.  Inasmuch  as  the  mechanism  of  this  agency 
is  comparatively  well  understood  and  more  or  less  effec¬ 
tively  combated  by  remedial  measures,  little  need  be  said 
about  it.  Practically  all  of  the  power  distributing  com- 
l)anies  keep  a  careful  record  of  the  cable  sheath  poten¬ 
tials  and  try  to  keep  them  negative  at  all  times.  Positive 
sheath  potentials  usually  mean  severe  corrosion.  Elec¬ 
trolysis  or  galvanic  action  also  occurs  when  some  other 
metal  comes  in  contact  with  the  lead  sheath  in  the 
presence  of  water. 

Electrolysis  may  be  induced  by  other  conditions.  There 
are  cases  on  record  where  tinned  or  galvanized  copper 
jumpers,  connecting  cables  for  electrical  drainage,  have 
l)een  folded  in  such  a  manner  as  to  run  alongside  of  the 
sheath,  making  contact  with  it  at  places  other  than  the 
junction.  This  has  resulted  in  galvanic  action  that  ulti¬ 
mately  pierced  the  sheath.  Electromotive  forces  causing 
electrolysis  are  also  generated  by  differences  of  concentra¬ 
tion  of  solutions  in  contact  with  lead.  P'or  instance,  sea 
water  in  one  place  and  diluted  sea  water  in  another  form 


Intense  corrosion  in  a  confined  area 


a  concentration  cell  that  may  lead  to  destructive  corrosion 
of  the  lead  sheath. 

review  of  both  the  scientific  and  industrial  literature 
on  the  corrosion  of  lead  sheath  cables  indicates  the  neces¬ 
sity  of  much  more  research  work,  for  the  purpose  of 
mitigating  the  trouble  experienced  by  the  power  dis¬ 
tributing  companies  on  their  lines.  The  information 
available  today  plainly  indicates  that  there  are  several 
way  s  of  combating  corrosion.  It  is  quite  evident  that 
the  conduit  cannot  be  made  to  shoulder  all  the  blame  for 
the  corrosion  that  has  been  puncturing  the  lead  sheaths. 
Undoubtedly  the  cable  manufacturers  have  an  opportunity 
to  1  ssen  corrosive  attack  by  instituting  some  basic  re¬ 
search  on  the  corrosive  susceptibility  of  the  various  alloys 
of  lead  that  offer  themselves  for  sheath  manufacture. 


Greater  care  may  have  to  be  taken  in  the  composition  of 
batches  of  lead  that  are  charged  into  the  melting  pots  of 
the  extruding  machines.  The  use  of  reclaimed  lead  con¬ 
taminated  with  undesirable  impurities  is  doubtful  proce- 


Scattered  corrosion  pits 


dure,  to  say  the  least,  and  should  not  be  allowed  in  the 
case  of  cable  sheaths  that  are  to  be  exposed  to  severely 
corrosive  conditions.  Even  the  process  of  extruding 
a  cable  sheath  has  a  marked  effect  on  the  structure  of  the 
lead ;  the  nature  of  the  streamline  flow  in  the  formation 
of  the  sheath  will  affect  its  mechanical  and  chemical 
stability. 

Transmission  Factors  of  Colored 
Glass  Accessories 

By  M.  Luckiesh 

Director  Lighting  Research  Laboratory, 

Xational  Lamp  IV orks,  Cleveland,  Ohio 

For  inany  years  we  have  co-operated  with  manufac¬ 
turers  in  the  development  and  standardization  of 
colored  glass  accessories  for  use  in  the  growing  field  of 
color  lighting.  Inasmuch  as  compromises  between  trans¬ 
mission  and  purity  of  color  are  necessary,  standardization 
becomes  largely  a  matter  of  judgment  lietween  production 
and  use  of  colored  light. 

In  general,  colored  glasses  do  not  transmit  light  of  a 
pure  spectral  character.  For  example,  red.  which  is  quite 
colorful,  may  be  appreciably  diluted  with  light  other  than 
spectral  red  without  very  noticeable  loss  of  prerlominant 
red  hue.  Differences  in  transmission  factor  between 
glasses  of  the  same  color  are  largely  due  to  differences  in 
purity  of  the  spectral  color  produced.  Light  of  quite  pure 
color  is  required  for  certain  critical  applications,  but  for 
many  phases  of  color  lighting  more  diluted  colors  are 
satisfactory.  In  fact,  the  latter  are  more  practicable 


Approximate  Transmission  Factors 


Color  Per  Cent  I’er  Cent 

Red  .  10  to  20  3  to  8 

Yellow  (amber)  .  50  to  65  30  to  40 

*Green  .  10  to  16  3  to  8  - 

Blue  .  3  to  5  0.5  to  1.5 


•Most  green  glass  acce.ssories  at  present  tend  toward  the  blue- 
green.  We  favor  a  yellowish-green  because  It  Is  more  nearly  a 
primary  green,  which  has  widest  applications  and  gives  most  desir¬ 
able  results  in  mixtures  of  colored  lights.  For  the  same  trans¬ 
mission  factor  a  yellowish-green  accessory  gives  a  more  saturated 
color  than  a  bluish-green.  Accessories  of  the  color  which  we 
would  recommend  would  have  transmission  factors  of  approxi¬ 
mately  5  to  10  per  cent  for  moderate  and  3  to  5  per  cent  for  the 
deep  green  color. 
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owing  to  the  higher  efficiency  of  this  innately  inefficient 
method  of  obtaining  colored  light.  In  the  table  on  page 
1297  are  presented  the  transmission  factors  for  both 
moderate  and  deep  specimens  of  each  color.  The  glasses 
termed  “moderate”  transmit  somewhat  diluted  colored 
light,  while  those  specimens  of  deeper  color  may  be  con¬ 
sidered  pure  colors  for  exacting  requirements. 

Inasmuch  as  colored  media  change  in  color  and  trans¬ 
mission  factor  when  heated,  we  always  make  such  meas¬ 
urements  after  the  glasses  have  been  allowed  to  reach  a 
stable  temperature  as  they  would  in  actual  service. 


Measuring  Power  Interchange 

By  Wellen  H.  Colburn 
Electrical  Engineer  with  the 
Edison  Electric  Illuminating  Company  of  Boston 

Recently  it  became  necessary  to  measure  the 
-power  interchange  between  two  utilities  over  a  66-kv. 
(three-wire,  three-phase)  tie  line  and  the  load  current 
of  a  tie  transformer  between  that  line  and  the  14-kv. 
system  of  one  of  the  companies.  The  required  informa- 
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One-line  diagram  of  66-kv.  tie  line  and  transformer  set-up 


Since  the  conventional  methods  of  shifting  the  voltage 
or  current  30  deg.  to  simulate  the  phase-to-neutral  volt¬ 
age-phase  current  relation  were  precluded  the  only 
alternative  was  to  provide  a  30-deg.  voltage  shift  in  the 
instrument’s  voltage  multiplier.  The  resistance  of  the 
multiplier  and  the  reactance  of  the  instrument  voltage 
coil  were  so  arranged  that  the  desired  phase  relation 
between  voltage  and  current  elements  existed.  The  scale 
was  calibrated  then  three  times  normal.  Allowing  for 
inevitable  errors  due  to  phase  unbalance,  this  scheme 
under  such  restricted  conditions  provides  a  reasonably 
satisfactory  three-phase  power  measurement  with  a  single¬ 
phase  meter. 


tion  was  ( 1 )  three-phase  jxjwer  through  the  line  tie 
breaker,  the  synchronizing  point,  and  (2)  current  in  one 
phase  of  the  transformer.  The  control  board  w^as  more 
than  1,000  ft.  away  across  a  reservoir  dam.  The  one 
available  duct  in  the  dam  was  occupied  by  tv^  lighting 
mains  and  a  twelve-conductor  cable  which  provided  con¬ 
trol  for  three  oil  circuit  breakers,  potential  connections 
for  synchronizing  the  line  and  two  spare  wires.  As  one 
spare  wire  was  needed  for  the  transformer  current  meas¬ 
urement,  only  one  wire  was  left  for  the  three-phase 
])ower  measurement. 

Since  changing  the  cable  or  providing  another  duct  was 
unjustifiably  costly,  the  problem  became  that  of  reason¬ 
ably  accurate  measurement  of  three-phase  powder  with  the 
one  phase-to-phase  potential  already  available  for 
synchronizing  and  one  phase  current,  having  a  30-deg. 
displacement  at  unity  power  factor.  The  use  of  phase- 
to-phase  potentials  for  synchronizing  and  the  standards 
for  grounding  current  transformer  secondaries  precluded 
combining  either  to  eliminate  the  displacement  angle. 

Under  such  conditions,  a  single-phase  wattmeter  with 
suitable  calibration  can  be  used,  but  obviously  will  be 
correct  only  for  balanced  load  at  that  power  factor  for 
which  it  is  calibrated.  The  calibration  factor,  K,  readily 
deduced  by  equating  the  actual  power  to  that  read  by  a 
single-phase  meter,  is  show'ii  for  any  power  factor  in  the 
graph  herewith.  From  the  curves  it  is  obvious  that  with 
power-factor  variation  such  a  meter’s  readings  are 
worthless.  However,  a  single-phase  wattmeter  scaled 
three  times  normal  and  connected  on  phase-to-neutral 
voltage  and  phase  current  will  read  three-phase  power 
correctly,  barring  errors  due  to  unbalance  of  phase  volt¬ 
ages  and  currents. 
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Substation  bay  formerly  standard  for  outdoor  construction 

The  old  standard  double  bay  layout  for  two  line  breakers.  This  shows  the  relatively 
close  overhead  clearance  over  the  oil  circuit  breakers  due  to  the  disconnect  mount¬ 
ing,  also  the  horizontal  arrangement  of  the  main  and  reserve  buses  on  the  top  strut. 

l)unched,  which  eliminates  there  being  any  right  or  left  point  was  the  use  of  unit  type  air-break  switches  with 
hand  pieces.  A  number  of  unused  holes  in  the  steel  is  grounding  switches  on  the  same  mounting  and  duel  gang- 
the  result  of  this  procedure,  which,  however,  seems  war-  operated  disconnect  switches  with  choke  coil  mounting 
wanted  due  to  the  simplification  effected.  The  weight  of  on  the  line  side  of  the  line  oil  breakers.  These  features 
the  steel  was  reduced  approximately  22  per  cent  per  are  incorporated  in  the  new  design  in  such  a  manner  that 
double  bay.  This  also  allowed  quite  a  saving  in  erection  the  air-break  switch,  grounding  switch  and  disconnect 
costs.  controls  are  mounted  on  the  same  column.  The  oil  cir- 

One  of  the  chief  objectives  from  an  operating  view-  cuit  breaker  layout  is  such  that  the  mechanism  end  of  the 
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Economical  Substation  Design 


West  Penn  Power  Company  reduces  number  of  pieces,  weight 
of  steel  and  over-all  dimensions  of  outdoor  bays  and  at 
the  same  time  improves  operating  characteristics 


By  H.  A.  P.  Langstaff 

Relay  Engineer  West  Penn  Power  Company,  Pittsburgh,  Pa. 
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The  West  Penn  Power  Company  has  in  the  past 
few  years  transferred  a  number  of  its  25-kv.  indoor 
controls  to  outdoor  equipment,  and  from  time  to 
time  improvements  have  been  made  in  the  methods  used. 
The  original  standard  substation  bay  has  been  super¬ 
seded  by  a  greatly  simplified  design  which  allows  a  saving 
of  some  10  per  cent  in  ground  area  per  double  bay,  with¬ 
out  sacrificing  clearances,  etc. 

Perhaps  the  most  startling  change  as  a  result  of  the 
new  design  was  the  reduction  in  the  number  of  items  of 
steel  from  54  to  9.  In  turn,  the  number  of  pieces  per 
double  bay  was  reduced  from  355  to  284,  a  reduction  of 
20  per  cent  without  undue  loss  of  strength  or  rugged¬ 
ness.  These  reductions,  of  course,  were  the  predominant 
factors  in  simplifying  erection  of  the  steel  and  reducing 
the  possibility  of  error  in  assembly.  To  reduce  the  error 
possibility  further,  all  of  the  necessary  pieces  are  double 


breaker  faces  the  same  column  ui)on  which  the  controls 
are  mounted.  This  grouping  of  the  controls  expedites 
and  simplifies  the  removal  of  a  line  from  service  to  clear 
it  for  maintenance  and  repairs. 

One  questionable  feature  arose  in  connection  with  the 
air-break  switch  controls.  This  was  due  to  the  fact  that 
in  a  bay  requiring  the  mounting  of  two  of  them  a  short 
linkage  is  required  for  one,  while  the  other  requires  a 
long  linkage.  The  manufacturer  promptly  overcame  what 
might  have  resulted  in  long,  bothersome  details  when 
ordering  a  number  of  these  switches  by  identifying  the 
linkages  by  bill  of  material  numbers.  The  procedure 
when  ordering  is  merely  to  specify  the  number  required 
under  each  bill  of  material  number. 

The  dimensions  of  the  old  standard  double  bay  were 
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24  ft.  X  16  ft.  and  correspondingly  those  of  the  new 
are  18  ft.  x  19  ft.  The  new  dimensions  allowed  the  use 
of  lighter  steel  for  the  struts,  but  also  necessitated  the 
use  of  larger  and  longer  copper  tubing  for  both  the  main 
and  reserve  buses.  However,  the  added  size  and  length 


Simplification  featured  in  new  standard  double  bay  design 


transformer,  which  is  mounted  at  one  end  of  the  structure,  th 
leaving  a  very  trim  appearance  looking  down  the  mid-section 
the  completed  structure. 


This  shows  the  main  and  reserve  buses  mounted  perpendicularly 
on  the  lower  and  upper  struts.  This  also  shows  the  oil  circuit 
breakers  in  line  with  the  upright  columns  and  the  bus  potential 
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of  the  new  bus  tubing  was  more  than  offset  by  the  elimi- 
iiation  of  seventeen  rather  expensive  interchangeable 
insulator  units.  The  elimination  of  those  units  was  made 
j)0ssible  due  to  the  use  of  the  combination  air-break  and 
grounding  switch  and  the  choke  coil  mounting  being 
made  on  the  same  base  as  the  line  side  of  the  gang-oper¬ 
ated  disconnects.  These  combination  units  are  more  ex¬ 
pensive  than  the  similar  equipment  in  the  old  standard, 
l)ut  the  total  cost  of  material  of  a  complete  new  standard 
double  bay  is  only  a  small  percentage  greater  than  the 
cost  of  the  old.  It  is  felt  that  this  small  percentage  is 
more  than  overcome  by  the  reduced  cost  of  assembly. 

•Ml  of  the  new  features  were  successfully  incorporated 
without  disturbing  or  altering  the  standard  clearance  be¬ 
tween  phases  and  from  phase  to  ground.  All  of  the  bus 
work  is  perfectly  straight,  there  being  no  intricate  geo¬ 
metrical  curves  and  turns  as  in  the  old  bus  layout.  The 
rugged  simplicity  and  comparative  compactness  of  the 
new  structure  makes  it  adaptable  to  general  use,  no 
matter  how  large  or  small  new  station  requirements 
may  be.  Ease  of  assembly  and  operation  have  been 
obtained,  but  not  at  the  expense  of  economy.  All  things 
considered,  the  new  standard  is  so  vastly  superior  to  the 
old  that  hardly  a  comparable  advantage  has  been  lost  in 
the  changed  design. 


Energy  Consumption 
of  Street- Lighting  Installation 

By  J.  a.  Cook* 

Superintendent  Electrical  Department, 

Lynn  (Mass.)  Gas  &  Electric  Company 

From  tests  of  a  variety  of  series  street-lighting  units 
supplied  from  the  distribution  system  of  the  Lynn 
(las  &  Electric  Company  the  following  tabulation  of 
energy  consumption  has  been  prepared  on  account  of  the 
interest  of  operating  engineers  in  over-all  system  per¬ 
formance.  The  lamps  are  series  incandescents  supplied 
from  General  Electric  type  “RO”  constant-current  trans¬ 
formers  located  on  poles  at  various  points  in  the  city 
and  connected  to  the  4.000/2,3(X)-volt  distribution  sys¬ 
tem.  A  standard  transformer  size  of  20  kw.  has  been 
adopted  and  each  transformer  with  its  control  switch  is 
mounted  on  a  single  pole.  The  input  to  the  primaries  of 
these  transformers  is  computed  and  added  to  the  input 
of  the  4,000/2,3C)0-volt  street-lighting  bus  in  the  station, 
which  supplies  a  number  of  constant-current  series  cir¬ 
cuits  of  both  alternating-current  and  direct-current  type. 
.\  watt-hour  meter  is  installed  in  the  station  to  meter 


the  street-lighting  bus.  Metering  the  energy  input  to 
the  type  “RO”  transformers,  which  are  located  on  poles 
scattered  through  the  territory,  is  a  difficult  and  expen¬ 
sive  task  involving  instrument,  current  and  potential 
transformers  and  outdoor  metering  equipment  for  each 
type  “RO”  transformer.  These  kilowatt-hours  are  not 
used  directly  in  billing,  since  investment,  operating, 
energy  and  maintenance  charges  are  all  included  in  a  fiat 
rate  per  lamp  as  billed  to  the  city. 

A  series  of  tests  was  made  for  each  size  of  street 
lamp  used  extensively  in  the  territory  and  advantage 
taken  of  the  fact  that  each  type  “RO”  transformer  is 
loaded  to  about  90  per  cent  of  its  rated  capacity.  The 
tests  were  continued  over  at  least  one  month  and  the 
average  watts  input  to  the  type  “RO”  transformer  was 
computed  per  lamp  supplied.  These  figures  differ  from 
the  manufacturer’s  rated  lamp  consumption  since  they 
include  that  proportion  of  the  “RO”  transformer  losses 
and  series  circuit  line  losses  chargeable  to  one  lamp. 
From  the  results  of  these  tests  estimates  were  made  of 
the  corresponding  consumption  of  street  lamps,  of  which 
only  a  few  are  used.  The  results  of  the  tests  and  esti¬ 
mates  are  shown  in  the  accompanying  table,  together 
with  the  source  of  the  information  whether  test  or  esti¬ 
mate.  Data  are  included  for  other  types  of  lamps. 

The  station  log  shows  the  number  of  hours  each  street¬ 
lighting  circuit  is  energized  daily.  The  “RO”  trans¬ 
former  control  switches  are  energized  by  solenoids 
connected  to  series  lighting  circuits  which  terminate  at 
the  station  and  which  are  turned  on  by  the  station  oper¬ 
ator.  Accordingly,  all  street  lamps,  including  those 
supplied  by  the  “RO”  transformers,  are  switched  on  and 
off  from  the  station  and  the  monthly  hours  of  burning 
can  be  computed  from  the  station  operating  log  sheets. 

From  the  figures  for  the  number  of  street  lamps  of  each 
size  connected  to  “RO”  transformers,  the  figures  of  lamp 
consumption  in  the  table  and  the  monthly  hours  that 
street  lamps  are  energized,  the  monthly  energy  input  to 
type  “RO”  transformers  may  be  computed. 

A  record  is  kept  of  street  lamp  locations  by  munic¬ 
ipalities  served  and  the  figures  in  the  table  are  used  to 
allocate  the  kilowatt-hours  for  street  lighting  to  the  sev¬ 
eral  municipalities. 

Most  of  the  energy  used  on  this  system  is  metered 
at  the  busbars.  The  energy  loss  between  the  station  and 
the  primaries  of  ty{)e  “RO”  transformers  is  small,  par¬ 
ticularly  as  during  most  of  the  hours  of  street  lighting 
the  current  carried  by  the  commercial  feeders  which 
supply  the  type  “RO”  transformers  is  small.  F'or  the 
Lynn  system  the  losses  beyond  the  switchboard  to  the 
meters  and  transformer  primaries  are  in  total  less  than 
1  per  cent. 


Energy  Consumption  of  Various  Types  of  Lamps 


1  vpe  of  Lamp 
Miir.ia  "C" . 

Ma/rla  "C” . 

•Mai,,  la  "C  ' . 

Ma7.ila  "C” . 

Mai  «a  “C” . 

Ma/  la  “C" . 

Mai  la  ■■C” . 

Lull  nous  arc  lamp 
Lull  .iiouaarc  lamp 


Type  of  .Mounting 

Street  system  bracket  type  "Xovalux” 
units 

Residential  type  "Xovalux”  units . 

Highway  type  ■".Xovalux”  units . 

Semi-ornamental  type  “Xovalux”  units 
Semi-ornamental  type  ".Xovalux”  units 
Semi-ornamental  type  and  bracket  type 

"Xovalux”  units . 

Ornamental  type  "Xovalux”  units . 

Pendent  type . 

t)rnamental  type . 


Average  of  four  tests. 


«  atts  Supplied 
at  2.300  V  olts 

.—Manufacturer's  Rating— -  to  Primary  of 


Street  Lighting  Circuit 

Originated  at  Lumens  Amperes 

Constant  current  transformer 

in  station  600  5.5 

Type“RO’  transformer  on  pole  2,500  5.5 

Type  “RO”  transformer  on  pole  2,500  6.6 

Type  "RO”  transformer  on  pole  4,000  15.0 

Type  “RO”  transformer  on  pole  6,000  20.0 

Typie  "RO”  transformer  on  pole  10,000  20.0 

Type  “RO”  transformer  on  p..le  15,000  20.0 


Rrotifier  set  in  station .  4.0 

Rectifier  set  in  statioi 1 .  6.6 


Watts  Street  Lighting 
at  Transformer  per  Xo.  of  Basis  of 
Lamp  Lamp  on  Circuit  Lamps  Figures 


41.1 

54 

513 

Test 

147.0 

193 

Computation 

152.4 

209 

109 

Test 

228.6 

284 

Computation 

310.9 

418 

43 

"Test 

518.0 

643 

271* 

Test 

750.0 

978 

18 

Test 

320.0 

399 

45 

Test 

528.0 

595 

72 

Test 
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Electric  Heating  Installation  for 
London  Building 

LOW-TEMPERATURE  electric  heating  installa¬ 
tion  has  recently  been  completed  for  a  four-story 
building  with  a  total  volume  of  175,000  cu.ft.,  located 
in  London,  England.  The  cost  for  electric  heating  was 
estimated  at  approximately  $1,200  per  year,  against  ap¬ 
proximately  $830  a  year  for  coke  heating,  the  latter,  of 
course,  requiring  attendance.  These  figures  are  based  on 
a  heating  season  of  900  hours. 

The  system,  which  is  designed  to  maintain  a  tempera¬ 
ture  of  at  least  60  deg.  F.  in  the  rooms  and  on  the  land¬ 
ings  when  the  external  temperature  is  32  deg.  F.  with 
changes  of  air  per  hour,  employs  resistance  heaters 
inclosed  by  welded  steel  containers  about  2  in.  in  diam¬ 
eter  and  varying  in  length  from  5  ft.  to  16  ft.  In  the 
entire  building  there  are  142  tul)es  totaling  about  1,815 


ft.  in  length.  The  total  load  is  116  kw.,  or  about  60 
watts  per  foot.  The  supply  system  is  three  phase,  4tX) 
volts,  50  cycles. 


Rural-Line  Characteristics 

HE  four  charts  shown  are  reproduced  from  “Official 
Publication”  No.  9,  Vol.  XXVII,  of  Iowa  State 
College,  entitled  “Electric  Service  for  the  Iowa  Farm.” 
This  pamphlet  details  a  study  of  characteristics  of  three 
lines  which  serve  the  Iowa  rural  electrification  project 
at  Garner.  The  Concord  line,  which  shows  up  the  best 
in  the  charts  in  regard  to  demand,  diversity  and  load 
factors,  serves  seven  of  the  eleven  co-operator  farmers 
in  the  project  and  graphically  illustrates  the  benefits  of 
farm  electric  equipment.  It  has  also  the  highest  con¬ 
sumer  density  per  mile,  1.77,  while  the  Farmers  Mutual 
and  Garfield  Ridge  have  1.33  and  1.52,  respectively. 
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Service  factors  for  rural  lines  as  found  in  Iowa 

The  monthly  values  for  (A)  load  factor,  (B)  demand  factor,  (C)  demand  In 
kva.,  and  (D)  diversity  factor  for  lines  serving  farm  territory  have  been  charted 
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Railroad  Electrification 

As  Seen  from  Baltimore  Angle 

Effect  it  would  have  on  local  load  and  particularly 
load  factor  if  power  were  purchased.  Obsoles¬ 
cence  in  private  plants.  Considerations  in  contracts 

An  Interview  with 

Herbert  A.  Wagner 

President  Consolidated  Gas,  Electric  Light  &  Power  Company  of  Baltimore 


aS  the  Pennsylvania  Railroad 
has  been  reported*  to  be  con- 
JL  jL,  sidering  plans  for  increasing  its 
tunnel  and  terminal  facilities  in  Balti¬ 
more,  which  will  require  complete 
electrification  of  its  lines  in  that  local¬ 
ity  and  eventually  an  extension  from 
Wilmington  to  Washington  of  its 
New  York-Wilmington  electrification 
now  authorized,  it  is  possible  that  the 
Consolidated  Gas,  Electric  Light  & 

Power  Company  of  Baltimore  may 
be  called  upon  to  furnish  power. 

With  this  possibility  in  view  Herbert 
A.  Wagner,  president  of  the  Balti¬ 
more  company,  was  interviewed  to 
ascertain  the  significance  he  attaches 
to  the  electrification  of  the  Pennsyl¬ 
vania  Railroad  from  a  local  and  na¬ 
tional  viewpoint  and  also  what  prin¬ 
ciples  he  considers  fundamental  to 
any  agreements  for  supplying  power. 

Mr.  Wagner’s  comments  follow : 

“While  negotiations  were  started 
some  time  ago,  we  have  as  yet  made  no  contract  for  the 
supply  of  electric  power  to  the  Pennsylvania  Railroad, 
although  we  hope  to  make  such  a  contract  covering  its 
operations  between  Wilmington  and  Washington.  Sur¬ 
veys  have  been  made  as  to  the  possibilities  of  supply  and 
substation  locations,  but  no  rates  have  been  presented, 
even  for  discussion. 

“In  the  event  that  a  contract  should  be  consummated, 
the  Pennsylvania  Railroad  would  not  become  our  largest 
single  consumer  of  power,  nor  would  it  materially  affect 
the  general  character  of  our  load  or  our  service  to 
existing  customers.  The  effect  on  our  over-all  load 
factor  would  probably  not  be  appreciable,  but  such  effect 
as  there  might  be  would  tend  to  reduce  the  average  load 
factor. 

“Nevertheless,  it  is  an  established  fact  that  increased 
power  consumption  of  any  kind,  except  for  loads  of 
unusually  poor  load  factor,  has  a  marked  tendency  to 
reduce  the  cost  of  production.  This  is  brought  about  in 
two  ways :  First,  by  requiring  extensions  to  generating 
plants  with  the  adoption  of  improved  and  more  efficient 
equipment,  and,  second,  by  an  increase  in  the  size  of 
generating  units,  resulting  in  higher  efficiency  and  lower 


labor  costs.  The  Pennsylvania  Rail¬ 
road  load,  if  obtained,  would  exceed 
our  existing  supply  to  railroads,  in¬ 
cluding  the  street  railway  system. 

“In  general,  the  load  factors  of 
steam  railroads  are  low,  but  with  elec¬ 
trification  there  would  no  doubt  be 
a  marked  improvement.  This  would 
be  brought  about  by  the  economic 
necessity  of  keeping  down  the  invest¬ 
ment  in  generating  station,  transmis¬ 
sion,  substation  and  distribution 
equipment.  This  can  be  effected  by 
a  rearrangement  of  freight  movement 
schedules  to  keep  freight  movement 
at  a  minimum  at  times  of  passenger 
traffic  peaks,  together  with  the  possi¬ 
bilities  of  speeding  up  the  movement 
of  freight. 

“Under  today’s  conditions,  and 
surely  for  many  years  to  come,  the 
demand  for  power  in  our  large  cities 
will  increase  far  more  rapidly  than 
the  power  required  for  operating  ex¬ 
isting  railroads  in  the  same  or  nearby  territory.  The 
effect  of  this  rapidly  growing  power  demand  is  to  en¬ 
able  utilities  to  take  advantage  of  the  latest  improvements 
in  electric  power  plant  equipment  and  to  keep  more  ex¬ 
tensively  in  use  the  most  modern  type.  On  the  other 
hand,  a  power  plant  put  in  for  a  railroad  electrification 
today  might  be  nearly  obsolete  ten  years  hence,  or  would 
undoubtedly  be  far  less  efficient  than  equipment  that 
would  be  available  at  that  future  time. 

“From  the  viewpoint  of  the  public,  electrification  of 
steam  railroads,  where  traffic  is  dense,  will  greatly  in¬ 
crease  the  carrying  capacity  of  existing  lines  and  track¬ 
age,  which  could  only  be  accomplished  with  steam  by 
increasing  the  parallel  trackage.  The  general  public 
would  be  benefited,  particularly  as  to  suburban  traffic,  by 
more  rapid  and  more  frequent  transportation.’’ 

Contractual  Relations 

Although  no  agreement  has  been  made  between  the 
Pennsylvania  Railroad  and  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  for  supply  of  power  for  the 
railroad  electrification,  Mr.  Wagner’s  opinion  was  sought 
on  the  underlying  principles  which  should  prevail  in  such 
a  contract  were  one  consummated.  He  said : 

“Any  contract  made  by  a  utility  for  supplying  railroad 


H.  A.  Wagner 


1303 


*See  Electrical  World,  March  3,  1928,  page  874. 
December  29,1928  —  Electrical  World 


power  w'ould  undoubtedly  provide,  or  automatically  carry 
with  it,  reductions  in  the  rate  as  reductions  might  be 
made  in  general  power  rates  or  in  the  cost  of  production. 
In  other  w'ords,  the  contract  should  provide  that  in  any 
event  the  railroad  rates  should  be  as  low  at  all  times  as 
the  rate  made  to  any  power  consumer  under  like  con¬ 
ditions.  Even  were  this  not  a  provision  of  the  contract, 
it  would  probably  obtain  under  the  usual  Public  Service 
Commission  regulation. 

“Taking  all  these  facts  into  consideration,  it  could  be 
said  with  conviction  that  the  cost  of  power  for  railroad 
electrification  will  on  the  average  be  considerably  lower 


if  this  power  is  produced  by  a  large  utility  than  if  it  is 
produced  by  the  railroad  itself.  The  difference  between 
these  two  costs  should  be  more  than  sufficient  to  produce 
a  fair  profit  to  the  utility.  The  economic  possibilities  of 
combined  or  centralized  pow'er  production  and  a  fair 
division  of  the  benefits  of  such  combined  production 
should  influence  the  railroads  to  purchase  powder  in 
almost  every  instance  with  benefit  to  the  railroads,  public 
utilities  and  general  public.  The  Pennsylvania  Railroad 
seems  to  be  one  of  the  great  railroad  companies  which 
understands  and  appreciates  these  economic  considera¬ 
tions.” 


Electricity  Supply  Costs 

Comparisons  of  costs  in  large  and  small  systems  in  Wisconsin,  by  not  being  comprehensive  enough 
to  justify  definite  general  conclusions,  apparently  indicate  a  misconception 
of  the  economies  in  far-flung  operating  systems 


The  contention  that  the  spread  between  electricity 
costs  of  small  and  large  systems  is  not  so  great  as 
wholly  to  justify  the  generally  accepted  idea  that 
marked  relative  economy  is  a  natural  attribute  of  the 
large  system  is  made  in  a  recently  published  report  from 
the  National  Association  of  Railroad  and  Utilities  Com¬ 
missioners.  This  re])ort,  which  is  the  work  of  the 
s{)ecial  committee  on  generation  and  distribution  of  elec¬ 
tric  power,  was  presented  at  the  convention  of  the  asso¬ 
ciation  in  New  Orleans,  Nov.  13-16,  this  year. 

Quoting  from  the  rejx)rt,  the  problem  which  the  com¬ 
mittee  set  out  to  study  is  stated  in  the  following  manner : 

“The  growth  of  super-jiower  systems  in  the  last  sev¬ 
eral  years  has  been  explained  to  be  largely  a  result  of 
economies  attained  through  interconnection  of  many  dis¬ 
tributing  systems  and  concentration  of  generation  in 
large  central  stations.  It  is  a  commonly  accepted  view 
that  the  independent  small  generating  and  distributing 
system  is  destined  to  disappear  because  of  its  relatively 
high  cosis.  Your  committee  on  electric  power  has  felt 
it  desirable  to  have  some  quantitative  data  on  unit  costs 
which  would  indicate  approximately  the  relative  advan¬ 
tages  of  large  and  small  systems.  The  present  study  is 
an  endeavor  to  give  statistical  support  to  what  is  sub¬ 
stantial  in  the  argument  for  super-power  and  point  out 
|K)ssible  limitations  of  that  argument.  Using  such  mate¬ 
rial  as  public  utility  corjxirations  have  submitted  to  public 
utility  commissions,  we  have  computed  unit  costs  for 
four  types  of  electric  systems  for  the  years  1912,  1917, 
1922  and  1927.  These  costs  relate  to  large  and  small 
systems  generating  primarily  by  steam  power  and  to 
large  and  small  systems  generating  primarily  by  water 
|K)wer.  They  should  indicate  the  relative  advantage  of 
large-  and  small-scale  operations  at  the  present  time  and 
show  any  changes  taking  place  in  the  relative  situation 
of  large  and  small  plants  over  the  fifteen-year  period.  It 
is  important  to  know  whether  the  competitive  situation 
of  small  plants  is  becoming  relatively  better  or  worse. 

“To  meet  the  requirement  of  the  problem,  it  was  neces¬ 
sary  to  study  systems  which  were,  as  nearly  as  possible, 
self-contained  and  independent,  generating  all  the  energy 
they  distributed  and  distributing  all  they  generated.  Each 
of  the  following  four  types  of  systems  had  to  be  consid¬ 


ered:  (1)  A  small  .system  generating  primarily  by 

steam  power.  (2)  A  large  system  generating  primarily 
by  steam  power.  (3)  A  small  system  generating  pri¬ 
marily  by  water  power.  (4)  A  large  system  generating 
primarily  by  water  power. 

“Since  systems  approaching  medium  size  would  prob¬ 
ably  combine  characteristics  of  l)Oth  large  and  small  sys¬ 
tems  and  thus  obscure  the  indications  of  the  data,  we 
])lanned  to  choose  systems  within  a  range  of  500,000  to 
2,500,000  kw.-hr.  annual  output  as  representative  of  the 
small  systems  and  those  with  outputs  above  25,000,000 
kw'.-hr.  for  large  ones. 

“Besides  being  complete  units,  the  systems  chosen  were 
to  have  been  reasonably  modern  in  1912  as  to  methods 
and  equipment  and  to  have  progressed  to  keep  up  to  date 
throughout  the  j^riod.  In  addition,  the  records  were  to 
have  been  complete  and  accurate  enough  to  give  a  true 
story  of  the  system.” 

System  Records  Studied 

The  study  was  originally  planned  to  cover  one  each  of 
the  four  typical  systems  in  nine  different  states.  But 
data  were  received  from  only  two  states,  Wisconsin  and 
Washington.  Since  the  information  from  the  latter  state 
covered  only  one  system — the  Washington  Water  Power 
Company — the  Washington  data  could  be  related  to  the 
study  only  in  a  substantive  manner  and  could  not  be 
included  in  the  directly  comparative  analysis.  The  study, 
then,  is  concerned  only  with  systems  in  Wisconsin,  three 
of  steam  and  two  of  hydro  generation,  five  in  all,  instead 
of  only  four  as  originally  contemplated.  The  reason  for 
the  increase  was  that  the  system  first  chosen  as  typifying 
a  small  steam  system,  Richland  Center,  a  municipal 
oi)eration,  was  discovered  to  have  undergone  in  its  his¬ 
tory  “peculiar  conditions  of  management”  which  “had 
caused  the  costs  to  vary  greatly  from  the  trend  shown 
by  other  systems.”  Another  steam  system,  Manitowoc, 
also  a  municipal  operation,  was  therefore  selected  as  be¬ 
ing  more  in  line,  although  its  size  was  such  as  to  lift 
it  quite  definitely  from  the  classification  “a  small  system 
generating  primarily  by  steam  power.”  The  third  steam 
system  considered  in  the  analysis  is  the  Milwaukee  Elec¬ 
tric  Railway  &  Light  Company.  The  small  water  powtr 
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Table  1 — Costs  in  Steam  Power  Systems 

(From  Report  of  National  Association  of  Railroad  and  Utilities  Commissioners) 


. - Richland  (Denter - »  - - Manitowoc - .  - - Milwaukee  — 


1912 

1917 

1922 

1927 

1912 

1917 

1922 

1927 

1912 

1917 

1922 

1927 

Kilowatt-hours  generated,  thousands . 

.  273 

499 

799 

1,272 

1,141 

1,729 

4.146 

8,018 

98,384 

191,627 

395,963 

727.985 

Capacity  in  kilowatts . 

.  275 

462 

850 

850 

810 

1,050 

2,550 

4,250 

76,650 

98,085 

175,700 

264,700 

Kilowatt-hours  generated  per  kilowatt  capacity . 

.  994 

1,080 

940 

1,496 

1,410 

1,646 

1,624 

1,886 

1,289 

1,954 

2,254 

2,750 

Superintendence  and  labor . 

.  0.640 

0.652 

0.443 

0.557 

0.330 

0.  167 

0.  198 

0.  HI 

0.088 

0. 102 

0.055 

Fuel . 

.  1.437 

3.239 

1.900 

1.153 

1.880 

1.080 

0.691 

0.474 

0.668 

0.551 

0.300 

0.039 

0.001 

0.006 

0.003 

0.001 

Water  for  power . 

Miscellaneous  supplies  and  expenses . 

.  o.ooi 

0.289 

0. 124 

0.  134 

0.032 

0.018 

O.OII 

0.016 

0  014 

0.015 

0.009 

Total  operation . 

.  2.168 

t3.972 

4. 180 

2.506 

1.847 

2.242 

1.265 

0.901 

0.607 

0.773 

0.669 

0.364 

Total  maintenance . 

.  0.127 

to. 179 

0.141 

0.170 

0. 136 

0.  131 

0.098 

0.083 

0.058 

0.087 

0.069 

0.038 

Total  generation  expense . 

.  2.295 

4. 151 

4.321 

2.676 

1.983 

2.373 

1.363 

0.984 

0.665 

0.860 

0.738 

0.40  2 

Conversion  and  storage . 

0.036 

0.035 

0.037 

0.035 

Transmission . 

0.001 

0.007 

0.006 

0.009 

Cost  to  distribution  system . 

.  2.295 

4. 151 

4.321 

2.676 

1.983 

2.373 

1.363 

0.984 

0  702 

0.902 

0  781 

0.446 

Distribution . 

.  0.994 

0.708 

0.415 

0.210 

0.250 

0. 187 

0.403 

0.095 

0. 175 

0.  161 

0.  171 

0.  125 

Cost  of  energy  distributed . 

.  3.289 

4.859 

4.736 

2.886 

2.233 

2.560 

1.766 

1.079 

0.877 

1.063 

0  952 

0.571 

Utilisation . 

.  0.109 

0.  163 

0.018 

0  081 

0.346 

0.  160 

0.070 

0.043 

0.292 

0.  128 

0.069 

0  082 

Commercial . 

0.032 

0.  120 

0.114 

0. 171 

0.207 

0.066 

0.081 

0.053 

0.066 

0.084 

0.089 

New  business . 

0.027 

0.  180 

0  001 

0.022 

0.216 

0.113 

0.075 

0.047 

General  and  mi8cellaneou.« . 

.  0.413 

0. 104 

6.487 

0.399 

0.622 

0.  188 

0.258 

0.  154 

0.  182 

0.  139 

0.  168 

0.091 

Total  expense  before  fixed  charges . 

.  3.811 

5.158 

5.361 

3.480 

3.399 

3.295 

2.  161 

1.379 

1.620 

1.509 

1.348 

0.880 

Taxes . 

.  *0. 132  to. 100 

0.309 

0.270 

0. 169 

♦0. 145 

0.  138 

0. 182 

0.092 

0.  101 

0.  183 

0.269 

Total  expense  before  depreciation  and  interest . 

.  3.943 

5.258 

5.670 

3.750 

3.568 

3.440 

2.299 

1.561 

1.712 

1.610 

1.531 

1.149 

Depreciation . 

.  0.461 

0.350 

0.529 

0.511 

0.537 

0.506 

0.315 

0.344 

0.334 

0.261 

0.291 

0.245 

Interest . 

.  0.658 

0.500 

0.756 

0.590 

0.767 

0.722 

0.450 

0.491 

0.477 

0.371 

0  416 

0  349 

Grand  total  cost  per  kilowatt-hour . 

.  5.062 

6.  108 

6.955 

4.851 

4.872 

4.668 

3.064 

2.396 

2.523 

2.242 

2  238 

1.743 

♦Estimated.  tApproximate. 

system  chosen  was  the  municipal  one  of  Stoughton  and 
the  large  one  the  Wisconsin  Valley  Electric  Company. 
The  data  were  compiled  from  reports  to  the  Railroad 
Commission  of  Wisconsin  and  from  information  fur¬ 
nished  by  the  s)'stems  themselves. 

Compilation  of  Data 

“When  the  data  had  been  gathered  the  expenses  for 
each  system  were  reduced  to  a  cost  per  unit  for  each  class 
of  exjjense.  The  unit  used  was  the  kilowatt-hour.  Since 
the  object  of  reducing  expenses  to  unit  cost  is  to  secure 
comparability,  it  is  necessary  that  the  number  of  units  to 
which  a  given  item  of  expense  applies  be  determined 
carefully  and  the  expense  item  distributed  only  over  this 
number  of  units.  The  difference  in  the  proportions  of 
total  output  which  are  secured  and  disposed  of  in  like 
ways  by  the  various  systems  made  it  desirable  to  consider 


each  group  of  expenses  by  itself  and  find  the  unit  cost  in 
each  group  by  dividing  the  expense  by  the  number  of 
kilowatt-hours  to  which  that  expense  was  directly  appli¬ 
cable.  The  application  of  this  policy  resulted  in  the  use 
of  three  different  classifications  of  output  for  bases  in 
computing  unit  costs.  The  effect  is  that  the  unit  cost  in 
each  group  is  stated  accurately,  but  a  total  derived  by- 
adding  the  group  unit  costs  is  not  composed  of  exactly 
like  parts  and  requires  a  little  analysis  before  being  used 
in  any  close  calculations.  Since  the  chief  purpose  of 
finding  unit  costs  was  to  trace  differences  to  particular 
steps  in  the  producing  and  distributing  process,  the  vary¬ 
ing  bases  were  adopted  for  use,  in  spite  of  the  minor 
weakness  in  the  totals  secured  by  this  method. 

“Each  group  of  expenses  was  divided  by  the  portion 
of  output  to  which  such  expenses  seemed  most  accu¬ 
rately  to  apply.  Generation  expense,  obviously,  applied 


Table  II — Costs  in  Water  Power  Systems 

(From  Report  of  National  Association  of  Railroad  and  Utilities  Commissioners) 


Kilowatt-hours  generated,  thousands . 

Capacity  in  kilowatts . 

Kilowatt-hours  generated  per  kilowatt  capacity 

Superintendence  and  labor . 

Fuel . 

Water . 

Water  for  power . 

Miscellaneous  supplies  and  expenses . 

Total  operation . 

Total  maintenance . 

Total  generation  expense . 

Conversion  and  storage . 

Transmission . 

Cost  to  distribution  ssrstem . 

Distribution . 

Cost  of  energy  distributed . 

Utilisation . 

Commercial . 

New  business . 

General  and  miscellaneous . 

Total  expense  before  fixed  charges . 

Taxes . 

Total  expense  before  depreciation  and  interest  . 

Depreciation . 

int^est . 

Grand  total  cost  per  kilowatt-hour . 


- Stoughton - 

^  -Wiscongin  Valley  Electric  Company - n 

1912 

1917 

1922 

1927 

1912 

1917 

1922 

1927 

384 

1,027 

2,391 

2,158 

5,362 

13,568 

26,549 

45,828 

310 

520 

520 

520 

1,800 

2,890 

6,712 

12,552 

1,237 

1,975 

4,598 

4,150 

2,979 

4,786 

3,956 

3,651 

0.561 

0.468 

0.317 

0.342 

0. 124 

0.098 

0. 109 

0.069 

0.018 

0.031 

0  030 

0.031 

0. 109 

0.040 

6.027 

0.028 

0.017 

O.OII 

0.013 

0.007 

0  670 

0.508 

0.  344 

0.370 

0. 159 

0. 140 

0.  152 

0. 107 

0.051 

0.020 

0.  123 

0.137 

0.090 

0.053 

0  043 

0.013 

0  721 

0.528 

0  467 

0.507 

0.249 

0. 193 

0.  195 

0. 120 

0  031 

0.018 

0  002 

0.001 

0.018 

0.014 

0.001 

0  004 

0.019 

0.002 

0.001 

0.006 

0.012 

0.027 

0  753 

0.550 

0.488 

0.510 

0.250 

0. 199 

0  225 

0. 161 

0.202 

0.312 

0.197 

0. 147 

0. 144 

0. 106 

0.  151 

0. 129 

0.959 

0.862 

0.685 

0.657 

0.394 

0.305 

0.376 

0.290 

0.076 

0. 142 

0  041 

0.025 

0.050 

0.032 

0.021 

0.028 

0.  166 

0.081 

0.091 

0. 104 

0.061 

0.022 

0.077 

0.  no 

0.030 

0.003 

0.000 

0.  198 

0.116 

0.006 

0.055 

0.584 

0.  198 

0.270 

0.319 

0  365 

0.272 

0.340 

0.357 

1.785 

1.313 

1.090 

1.105  ' 

1.068 

0.747 

0.820 

0.840 

0.236 

0. 166 

0.079 

0.  162 

0.  103 

0.  142 

0.312 

0.293 

2.021 

1.479 

1.169 

1.267 

1.  171 

0  889 

1.  132 

1.133 

0.589 

0.414 

0.207 

0.262 

0.212 

0  313 

0.303 

0.282 

1. 179 

0  827 

0.414 

0.524 

0  425 

0  625 

0.605 

0.565 

3.789 

2.720 

1.790 

2.053 

1.808 

1.827 

2.040 

1.980 
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to  all  energy  generated  by  the  plants  or  systems  in  which 
the  expense  was  incurred,  and  so  was  divided  by  the 
total  number  of  kilowatt-hours  generated.  Certain  other 
expenses  seemed  more  applicable  to  each  unit  of  energy 
handled,  no  matter  what  its  source,  so  conversion  and 
storage  expense,  transmission  expense,  taxes,  deprecia¬ 
tion  and  the  allowance  for  interest  on  return  on  fixed 
capital  were  divided  by  the  total  number  of  kilowatt- 
hours  generated  and  purchased.  The  precise  applicability 
of  the  base  to  the  first  two  items  might  be  argued,  but 
the  scheme  adopted  avoids  introducing  a  needless  com¬ 
plexity  for  the  sake  of  small  items  and  has  more  than  a 
little  claim  to  be  used  for  other  reasons  as  well.  This 
change  will  not  aflPect  those  systems  that  purchased  no 
current. 

“Some  systems  sell  a  large  portion  of  their  energy  to 
other  utilities,  and  such  energy  does  not  pass  through  the 
distributing  system  of  the  seller  and  involves  little  office 
expejise  in  handling  it.  For  this  reason,  distribution, 
utilization,  commercial,  new-business  and  general  and 
miscellaneous  expense  were  divided  by  the  number  of 
kilowatt-hours  sold,  less  the  sales  to  other  utilities.” 

Local  Conditions  Important 

It  is  not  possible,  in  such  a  brief  abstract  and  discus¬ 
sion  of  the  report  as  is  here  presented,  to  include  the 
large  amount  of  qualifying  and  explanatory  information 
that  applies  to  the  data  in  the  tables  reproduced.  Suffice 
it  to  say  that  questions  and  exceptions  that  arise  from  a 
study  of  the  tables  are  treated  at  length  in  the  report. 
However,  there  is  nothing  said  in  explanation  or  qual¬ 
ification  that  can  be  accepted  as  indicating  that  the  tabu¬ 
lated  data  can  have  more  than  their  easily  apparent 
worth,  the  small  general  worth  that  always  attaches  to 
figures  developed  by  assumptive  methods  from  single 
cases  only. 

The  two  tables  shown  here  are  composed  of  figures 
which  are  set  forth  in  four  tables  in  the  report.  The 
figures  are  in  no  wise  changed,  the  only  object  being  to 
save  space.  In  these  tables  may  be  seen  the  evidence 
on  which  is  based  the  argument  on  relative  costs  of  small 
and  large  systems.  This  evidence  is  not  so  easily  derived 
from  the  comparison  of  steam  power  systems  as  it  is 
from  that  of  hydro  power.  Taking  the  total  generation 
expenses  of  Manitowoc  and  Milwaukee  for  1927,  one 
finds  a  difference  of  0.532  cent  in  favor  of  the  larger 
system;  the  difference  between  the  two  for  grand  total 
cost  per  kilowatt-hour  is  0.653  cent.  These  differences 
indicate  that  nearly  90  per  cent  of  the  better  perform¬ 
ance  of  the  larger  system  lies  in  generation  and  gives 
color  to  the  statement  in  the  report  that  “a  small  dis¬ 
tributing  system  can  be  operated  at  a  cost  comparing 
favorably  with  that  of  a  large  one.”  The  1927  figures 
for  generation  expense  in  water  power  systems  show  a 
larger  proportionate,  but  smaller  actual,  difference  than 
do  the  steam  systems.  But  this  difference  diminishes 
when  the  figures  of  total  cost  are  taken,  showing  that  the 
larger  water  power  system  has  higher  costs  after  the 
energy  is  generated  than  does  the  smaller. 

There  is  included  in  the  report  another  table  of  gen¬ 
eration  costs  on  nine  individual  steam  stations  for  1927, 
by  which  it  is  shown  that  plants  with  annual  outputs  of 
8,000,000  and  10,000,000  kw.-hr.  compare  favorably  in 
cost  per  unit  of  output  with  one  of  22,000,000.  The 
qualifying  considerations  which  must  be  included  in  rea¬ 
soning  from  this  table  are  such,  however,  as  to  come 
seriously  near  to  rendering  a  complete  invalidation  of 
any  such  conclusion. 


Utility  Sets  Example 
in  Electrical  Advertising 

Power  plants  and  office  buildings  make  ideal  sites 
for  illuminated  display  advertising.  Valuable 
stimulant  to  sale  of  electric  signs 

By  Charles  Gallo 

Lighting  Department,  Public  Service  Electric  &  Gas  Company, 
Newark,  N.  J. 

Good  electric  signs  are  valuable  and  economical 
advertising  mediums  that  tie  up  with  other  types 
of  advertising,  and  in  many  cases  act  as  the  focus  or 
catalyzer  of  all  advertising,  since  they  may  be  displayed 
as  reminders,  at  the  most  effective  place,  the  place  where 
the  sale  is  actually  made;  that  is,  at  the  store,  bank, 
filling  station,  shop  or  theater.  The  electric  sign  can 
work  for  the  advertiser  day  and  night,  making  a  con¬ 
stantly  repeated  impression  that  cannot  but  help  promote 
the  “will  to  buy.” 

From  a  central-station  viewpoint  the  electric  sign  is 
a  very  desirable  revenue  producer  and  one  whose  sales 
should  be  promoted  by  active  co-operation.  Similia 
similibus  curantur;  it  follows  that  a  good  way  for  a 
central-station  company  to  promote  the  use  of  electric 
signs  is  to  use  them  on  its  own  property.  Public  Service 
of  New  Jersey  is  doing  exactly  that,  as  one  means  of 
promoting  electrical  advertising  business. 

In  1927  a  survey  was  made  of  all  company  buildings 
throughout  the  state  to  determine  those  offering  suitable 
locations  for  signs.  At  that  time  there  were  already 
installed  about  forty  signs  on  the  various  properties. 
As  a  result  of  the  1927  survey  an  appropriation  of  $328,- 
327  was  made  for  signs  and  floodlighting  during  1928. 
Of  this  amount,  $53,622  was  for  floodlighting  and 
$274,705  for  electric  signs.  Most  of  the  floodlighting 
has  been  installed,  and  the  installation  of  electric  signs 
is  proceeding  as  per  schedule.  It  is  expected  that  by  the 
end  of  1928  practically  all  of  the  signs  will  have  been 
erected.  To  date  about  80  per  cent  of  the  signs  have 
been  erected  or  are  purchased  and  in  process  of  erection. 

Traveling  Cage  Aids  in  Servicing 

Among  the  larger  signs  which  have  been  installed  is 
one  erected  on  the  Terminal  Office  Building  at  Newark. 
This  sign  is  250  ft.  long  and  reads  “Public  Service.” 
The  letters  are  22  ft.  high  and  have  a  stroke  4  ft.  wide. 
The  sign  contains  790  sockets,  spaced  on  9-in.  centers, 
and  the  circuits  are  wired  to  permit  the  use  of  lamps  up 
to  75  watts  in  size  at  all  sockets.  At  present  the  sign  is 
equipped  with  25-watt  lamps.  The  steel  frame  for  the 
sign  is  253  ft.  long  and  30  ft.  high.  A  bridge  53  ft. 
long  had  to  be  erected  to  carry  the  sign  structure  across 
the  gap  between  the  wings  of  the  building.  At  the  front 
of  the  sign  there  has  been  erected  an  inclosed  cage  which 
moves  up  and  down  in  a  structural  steel  traveler.  This 
traveler  is  hung  on  a  trolley,  permitting  it  to  be  shifted 
along  the  entire  length  of  the  sign.  By  this  method  any 
portion  of  the  sign  may  be  safely  and  quickly  reached 
without  the  use  of  a  ladder.  The  structural  steel  sup¬ 
ports  of  the  sign  weigh  43  tons  and  are  anchored  to 
the  main  steel  frame  of  the  building  in  order  better  to 
withstand  the  wind  pressure  to  which  they  may  be  sub¬ 
jected.  The  sign  is  legible  at  night  for  a  distance  of 
19,000  ft. 

Another  large  sign  has  been  erected  on  the  Kearny 
power  station.  This  sign  is  211  ft.  long  and  has  letters 
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Night  and  day  views  of  250-ft.  electric  sign  on  Public  Service  Terminal  Building 


the  very  large  amount  of  highway  traffic,  it  will  be 
realized  that  the  signs  are  indeed  valuable  advertising 
media. 

The  lighting  department  of  Public  Service,  among  its 
other  work,  prepares  sign  specifications  for  its  customers 
and  also  co-operates  with  sign  manufacturers  and  their 
representatives  in  giving  service  and  information  to  any 
one  wanting  or  needing  signs.  For  the  first  nine  months 
of  1928  the  department’s  records  show  that  the  lighting 
representatives  in  the  various  cities  throughout  the  state 


20  ft.  high,  14  ft.  wide,  with  a  stroke  4  ft.  wide.  The 
sign  is  equipped  with  703  25-watt  lamps,  spaced  on  9-in. 
centers,  and  is  legible  for  a  distance  of  18,000  ft. 
One  illustration  shows  a  sign  with  letters  10  ft.  high  at 
Kearny  station  and  part  of  the  floodlighted  buildings. 
The  entire  group  of  buildings  comprising  this  generating 
plant  is  floodlighted  by  means  of  72  floodlights,  each  hav¬ 
ing  a  1,500- watt  lamp. 

Within  a  distance  of  5  miles  between  Newark  and 
Jersey  City  Public  Service  has  three  generating  stations 
and  its  main  office  building;  on  this  group  of  buildings 
there  are  erected  ten  signs,  ranging  in  size  as  shown  in 
the  accompanying  tabulation.  These  signs  may  be  seen 
by  passengers  on  trains  going  to  and  from  New  York 
City  on  the  Pennsylvania  Railroad,  Delaware,  Lacka¬ 
wanna  &  Western  Railroad,  Erie  Railroad  and  Hudson 
Tubes  and  by  the  road  traffic  in  the  vicinity.  The  rail¬ 
roads  alone  within  these  areas  carry  a  total  of  over 
93,000,000  passengers  per  year.  When  to  this  is  added 


SIZE  AND  LEGIBILITY  OF  PUBLIC  SERVICE  ELECTRIC  SIGNS 


Length,  Feet  Height  of  Letters,  Feet 
250  22 

211  20 

190  12 

158-178  10 

113  8 


Legibility,  Feet 
19,000 
18,000 
10,500 
9,000 
7,000 
3,600 


211-ft.  roof  sign  is  used  on  Kearny  power  station.  The  effect  of  combining  floodlighting  and 

electric  sign  at  Kearny  is  shozvn 
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have  given  information  and  advice  which  have  resulted 
in  the  addition  of  1,390  kw.  of  connected  load,  from 
which  an  estimated  yearly  revenue  of  $153,322  is  derived 
by  the  Public  Service  Electric  &  Gas  Company. 

In  connection  with  this  increase  in  sign  load,  it  is  def¬ 
initely  known  that  the  electric  signs  erected  on  Public 
Service  buildings  are  a  valuable  factor  in  promoting  the 
installation  of  other  signs. 


India  Has  Progressed  Electrically 
in  Recent  Years 

By  K.  R.  Natavajan 
Royapeltah,  Madras,  India 

t"  LECTRICITY  is  gradually  replacing  other  forms 
^  of  energy  in  India.  Steam  turbines  and  oil  engines 
are  the  chief  prime  movers  used  in  the  country,  although 
about  half  a  dozen,  places  obtain  their  energy  from 
hydro-electric  stations.  Owing  to  the  fact  that  power  is 
developed  only  in  small  quantities  in  plants  scattered 
over  the  country  the  cost  of  power  necessarily  is  high, 
which  checks  the  development  of  industry.  As  hydro¬ 
electric  developments  and  larger  steam  stations  are  inter¬ 
linked  it  will  become  possible  to  supply  the  country  with 
cheaj)er  ])ower  and  a  tremendous  impetus  will  be  given 
to  its  industrial  future. 

The  main  uses  to  which  electricity  is  put  are  cotton 
mills,  railway  workshops,  lighting  and  fans,  flour  mills, 
j)umping  and  petty  industrial  needs.  But  the  suburban 
trains  in  the  city  of  Bombay  are  run  by  electricity.  The 
South  Indian  Railway  Company  is  taking  steps  to  elec¬ 
trify  the  Madras-Chingelput  suburban  train  service. 
.About  a  dozen  tea  factories  in  South  India  have  decided 
to  use  electricity  for  ])ower  purposes,  and  others  may 
adopt  a  similar  policy. 

There  is  considerable  interest  all  over  the  country  in 
electrical  development,  but  one  of  the  causes  retarding 
progress  has  been  the  dearth  of  technically  qualified  men 
to  advise  and  carry  out  the  work.  In  spite  of  the  num- 
l)er  of  technical  graduates  being  turned  out  yearly  by 
the  technical  institutions  in  India,  the  number  of  quali¬ 
fied  men  with  sufficient  practical  experience  to  carry  out 
schemes  is  insignificant. 


A  Newspaper  Man  on 
Utility  Publicity 

Comments*  by 
Louis  Wiley 

Business  Manager  New  York  "Times” 

Public  good  will  is  essential  to  any  business 
and  is  best  obtained  by  appeals  to  the  intelligence. 

*  If  * 

The  public  must  lie  kept  informed  by  the  most 
straightforward  presentation  of  facts. 

♦  ♦  ♦ 

The  sole  test  of  public  service  corporations 
should  lie  “What  are  your  methods  and  return 
to  the  public?” 

*Bejore  Advertising  Club  of  New  York. 


Letters  from  Our  Readers 
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Toleration  of  Exposed  Meter  Connections 
Cause  of  Current  Theft 

To  the  Editor  of  the  Electrical  World: 

An  editorial  in  the  Nov.  24  issue  of  Electrical 
World  dignifies  current  theft  by  the  title  “Compulsory 
Free  Service,”  and  if  the  gloomy  outlook  expressed  is 
really  worth  consideration  remedies  should  certainly  be 
applied  and  not  simply  visualized. 

Substantially  all  current  theft  is  the  result  of  tolerating 
the  installation  and  maintenance  of  unmetered  conductors 
that  are  so  exposed  that  energy-consuming  devices  may 
be  readily  connected  thereto.  The  greater  majority  of 
such  improper  connections  will  be  usually  found  at  the 
service  switch  and  fuse,  this  being  the  most  readily  avail¬ 
able  point  suitable  for  such  connections. 

It  is  admitted  that  legitimate  access  to  the  service 
equipment  by  the  consumer  for  the  purpose  of  service 
control  or  fuse  replacement  cannot  be  denied.  The 
utility,  however,  has  the  obvious  right  to  insist  that  its 
seals  shall  not  l>e  violated,  when  the  service  equipment 
is  such  that  access  to  the  switch  and  fuse  for  any 
legitimate  purpose  can  be  provided  without  tampering 
with  them.  Furthermore,  when  the  equipment  is 
designed  so  as  to  make  it  impossible  to  expose  live  fuses, 
where  seal  is  intact,  such  insistence  cannot  do  otherwise 
than  command  the  co-operation  and  sympathy  of  all 
inspection  or  judicial  bodies  on  the  ground  of  safety.  It 
can  be  pointed  out  that  the  seal  does  not  in  any  way 
interfere  with  legitimate  service,  but  is  merely  an  addi¬ 
tional  protection  for  the  consumer. 

Seal  maintenance  as  a  safety  precaution  places  no 
undue  emphasis  on  the  hazards  of  our  industry,  as  the 
United  States  Bureau  of  Standards  says  “the  handling 
of  live  terminals  in  metal  inclosures  presents  a  greater 
hazard  than  where  such  terminals  are  not  inclosed,”  and 
the  Fire  Code  insists  upon  such  inclosure  at  the  switch. 

What  is  needed  is  a  practically  enforceable  specifica¬ 
tion  to  cover  the  entire  subject  of  interior  wiring  formu¬ 
lated  by  the  friends  and  not  by  the  “gyps”  of  the 
industry,  as  the  standards  of  workmanship  and  material 
offered  by  the  latter  serve  no  other  purpose  than  to 
make  the  present  unfortunate  speculative  building  i)ro- 
gram  a  possibility. 

There  is  not  a  meter  superintendent  in  this  country 
without  definite  and  commercially  practical  ideas  of  how 
to  minimize  current  theft  in  his  territory,  and  his  ideas 
have  been  considered  by  the  sectional  and  national  meter 
committees  for  years,  but  these  ideas  lack  codification  and 
distinct  expression  simply  because  the  situation  has  been 
allowed  to  muddle  along  either  because  of  a  lack  of 
definite  policy  or  that  the  situation  was  really  not  worth 
while  bothering  about. 

Current  theft  will  continue  to  be  an  annoyance  just 
so  long  as  we  place  a  commodity  worth  stealing  in  a  loca¬ 
tion  which  provides  an  undisturlied  opportunity  to  pilfer 
and  dispose  of  our  product  without  a  trace,  and  while  its 
observed  volume  varies  in  different  territories  practical 
installation  methods  which  provide  for  and  insure  safe 
handling  and  which  leave  an  unmistakable  record  of 
hazardous  fuse  replacement  offer  a  recognized  and  de¬ 
pendable  cure  for  the  disorder.  C.  E.  Palmer. 

President. 

The  Palmer  Electric  &  Manufacturing:  Company, 

Waltham,  Mass. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Propdlcr-Typc  W’atcridiccls  Have 
Adjustable  Blades. — The  hydro-electric 
developments  at  Chippewa  t'aUs,  Wis., 
are  described  in  tins  article.  This  ^ 
station  has  si.x  generating  units  total¬ 
ling  21.600  kw.  and  a  number  of  inter¬ 
esting  features  have  been  included  in 
the  design.  The  propeller  type  tur¬ 
bines  have  been  provided  with  movable 
blades  which  may  be  adjusted  to  obtain 
ina.ximum  efficiency  and  output  under 
varying  operating  conditions.  Ice 
formation  is  prevented  by  the  use  of  a 
bubbler  system  operating  with  80  lb. 
air  pressure.  Control  equipment  has 
been  centralized  so  that  the  operator 
at  the  switchboard  has  full  control  over 
tlie  performance  of  the  units,  including 
starting  and  stopping.  Operation  has 
been  simplified  to  the  e.xtent  that  the 
only  manual  features  involved  are  the 
closing  of  the  starting  switch  by  the 
switchboard  operator  and  synchroniz¬ 
ing  of  each  of  the  units  as  they  are 
put  on  the  bus.  The  remaining  steps 
in  the  completion  of  the  operation  are 
automatic  and  enable  the  generators  to 
assume  their  share  of  the  load  as  pre¬ 
determined  bv  load-indicating  devices. 
—Poxeer,  Dec.  4,  1928. 

Tests  of  the  Fati^siue  Strength  of 
Steam  Turbine  Blade  Shapes. — Her- 
HERT  F.  Moore.  .8ti;.\rt  \V.  Lyox  and 
XoRViLLE  J.  Alle.m.vn. — A  critical 
analysis  of  the  characteristics  of  steam 
turbine  blades.  The  authors  have 
pointed  out  that  in  studying  the 
strength  of  any  machine  or  structural 
member  the  problem  must  be  con¬ 
sidered  from  at  least  two  viewpoints, 
namely  (  1  )  the  number,  direction  and 
magnitude  of  the  stresses  set  up  in  the 
part  under  conditions  of  service  and 
(2 1  the  strength  of  the  part  to  resist 
those  stresses.  The  tests  herein  re¬ 
ported  constitute  a  study  of  the  strength 
of  steam  turbine  blade  shapes  of  sev¬ 
eral  different  metals  to  resist  many 
cycles  of  reversing  bending  stress : 
they  throw’  no  light  on  the  stresses 
sucii  blades  would  be  calknl  upon  to 
withstand  in  service.  It  is.  however, 
known  that  in  service  steam  turbine 
blades  are  subjected  to  many  cycles  of 
heiuling  stress  superimposed  on  a  steady 
stress  due  to  centrifugal  force.  The 
methods  used  in  securing  the  desired 
observation  have  been  fully  outlined. — 
Bulletin  No.  18.T  Engineering  E.vperi- 
wciif  Station.  University  of  Illinois. 

The  Change  of  State  from  Liquid  to 
I  apor. — .\ccording  to  H.  L.  Callendar, 
^  an  der  Waal  s’  theory  of  the  continuity 
of  state  between  a  liquid  and  its  vapor 
had  been  more  attractive  to  the  mathe- 
niatician  than  to  the  e.xperimentalist. 
The  implication  that  the  meniscus  dis¬ 
appeared  at  the  critical  point,  the  latent 
heat  also  vanished,  that  the  tangent  to 


the  border  curve  became  horizontal  at 
this  point,  and  that  here  also  the  iso¬ 
thermal  corresponding  to  the  critical 
temperature  had  a  point  of  inflexion,  is 
implied.  According  to  Professor  Call¬ 
endar,  Van  der  Walls’  equation  failed 
to  represent  the  density  of  the  liquid, 
and  as  regarded  the  vapor  phase,  it  was 
inconvenient  in  form.  Investigations 
were  conducted  to  gain  further  infor¬ 
mation  regarding  the  change  of  state 
from  liquid  to  vapor  and  the  results 
have  been  presented  in  this  discussion. 
The  co-aggregation  theory  has  been 
verified  by  three  independent  methods, 
which  have  all  yielded  results  in  close 
agreement.  This  independent  evidence 
is  said  to  have  a  cumulative  value  and 
gives  a  full  warrant  for  the  conclusion 
that  the  theory  is  valid  over  the  whole 
range  up  to  pressures  of  4.000  lb.  per 
square  inch. — Engineering  (England), 
Xov.  30.  1928. 

Transmission,  Substations  and 
Distribution 

Symmetrical  Components  of  Unbal¬ 
anced  Three-Phase  Systems. — G.  W. 
Stubbixgs. — The  general  problem  of 
the  resolution  of  unsymmetrical  three- 
phase  systems  into  symmetrical  com¬ 
ponents  of  opposite  phase  sequence  has 
been  considered  in  this  discussion.  Ex¬ 
amples  of  the  composition  of  balanced 
systems  of  opposite  sequence  are  first 
considered  and  the  methods  of  reso¬ 
lution  are  deduced  analytically  by  the 
use  of  a  vector  operator  which  gives  a 
rotation  through  120  deg.  The  methods 
of  resolution  so  obtained  are  inter¬ 
preted  geometrically.  It  is  shown  that 
a  consumer  taking  an  unbalanced  load 
from  three-phase  supply  mains  gives 
rise  to  a  generation  of  negative  se¬ 
quence  power.  X’oltage  unbalancing  is 
corrected  by  rotating  maebinery  which 
tend  to  act  as  phase  balancers,  but  at 
the  e.xpense  of  reduced  rating  and  im¬ 
paired  efficiency.  Proposals  to  penalize 
consumers  taking  unbalanced  loads  are 
briefly  examine<l  and  methods  given  of 
measuring  directly  the  symmetrical 
components  of  unbalanced  voltage  and 
current  systems. — World  Poxeer  (Eng¬ 
land),  November,  1928. 

The  Design  of  Small  Transformers. 
— J.  K.  McXeei.y  and  E.  R.  McKee. — 
In  discussing  the  design  of  small  trans¬ 
formers  the  authors  have  devoted  par¬ 
ticular  attention  to  the  construction  of 
a  core  type  transformer  for  minimum 
yearly  cost.  Among  the  topics  consid¬ 
ered  are  the  design,  development  of 
equations  for  total  yearly  cost,  equa¬ 
tions  giving  kilovolt-amperes  and  losses 
of  transformer  in  terms  of  densities  and 
dimensions,  calculations  of  dimension 
ratios  for  minimum  yearly  cost,  formu¬ 
las  and  curves  for  calculating  design, 
effect  of  copi)er  space  factor  and  grade 
of  iron,  and  similar  data.  The  predic¬ 


tion  of  coil  tentperature  rises  from  the 
oil  rises  has  likewise  been  considered 
and  a  summary  and  discussion  of  1923 
and  1927  transformers  included.  It  is 
stated  that  the  design  of  a  transformer 
for  a  particular  service  can  only  be  sat¬ 
isfactorily  developed  througb  the  co¬ 
operation  of  those  having  complete  in¬ 
formation  on  the  operating  require¬ 
ments  and  the  designers  who  understand 
how  to  build  the  transformers. — Bulletin 
No.  87,  Icnea  State  College. 

Units,  ^Measurements  and 
Instruments 

Sine  and  Tangent  Charts  for  Trans¬ 
mission  Systems. — C.  Hreitkeld. — For 
the  exact  calculation  of  what  has  been 
called  the  equilibrium  or  the  steady- 
state  of  a  transmission  line  at  any 
given  point  from  the  data  available  for 
one  point  requires  the  extensive  and 
cuml)ersome  use  of  hyperbolic  func¬ 
tions.  Several  years  ago  Latour,  \'iard, 
Mailloux  and  Brown  proposed  a 
greatly  simplified  methcKl  for  the  solu¬ 
tion  of  this  problem,  by  using  specially 
constructed  tangent  charts.  The  pres¬ 
ent  author  tends  to  make  this  principle 
applicable  for  a  wider  range  of  appli¬ 
cation  by  introducing  Riissler’s  equa¬ 
tions.  At  the  end  of  the  highly  mathe¬ 
matical  paper  the  writer  gives  two  ex¬ 
amples  of  high-voltage  transmission 
lines,  the  characteristics  of  which  are 
computed  by  this  semi-graphical 
method.  It  is  stated  that  while  such 
examples  would  require  several  days  of 
work  to  solve  them  by  hyperbolic  func¬ 
tions,  the  tangent  charts  will  give  just 
as  accurate  results  in  two  to  three 
hours. — Elektrotechnik  und  Maschinen- 
bau,  Oct.  28.  1928. 

Alternating-Current  Bridge  Methods. 
— B.  G.  Church ER. — .\  discussion  of 
the  use  of  alternating-current  bridge 
methods  in  the  testing  of  electrical  ap¬ 
paratus,  especially  for  the  measurement 
of  power.  The  errors  arising  in  watt¬ 
meter  methods  due  to  the  use  of  instru¬ 
ment  transformers  are  discussed  an<l 
the  superiority  of  bridge  methods  where 
low  power  factors  are  involved  is 
pointed  out.  The  author  has  devoted 
particular  attention  to  the  testing  of 
synchronous  condensers  and  has  listed 
a  number  of  causes  of  potential  errors 
in  such  determinations.  .\n  attempt 
has  l)een  made  by  the  author  to  simplify 
the  test  work  and  the  background  of 
mathematical  consideration  has  l)een 
developed. — Electrician  (England) .  Xov. 
9.  1928. 

Standardization  of  Frequency. — 
Seikichi  Jimbo. — .•Xs  the  result  of  a 
complete  investigation  of  the  various 
methods  for  measuring  frequencies  the 
author  has  recommended  the  strol>o- 
scopic  and  phonic  motor  methods.  The 
results  of  determinations  regarding  the 
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characteristics  and  performance  of 
other  methods  of  test  have  been  in¬ 
cluded  and  certain  recommendations 
for  the  improvement  of  devices  now 
in  use  have  been  offered. — Xo.  236  Re¬ 
searches  of  the  Electrotechnical  Labor¬ 
atory  of  Japan.  _ 

Heat  Applications  and 
Material  Handling 

Xorthcliffc  House,  London. — A  de¬ 
scription  of  the  extensive  electrical 
e(|uipment  of  one  of  the  largest  and 
most  modern  newspaper  establishments 
in  Kngland,  which  has  a  printing  ca¬ 
pacity  of  576,000  copies  of  a  twenty- 
page  newspaper  per  hour.  The  total 
power  requirements  for  this  establish¬ 
ment  approximate  2,500  hp.  and  dis¬ 
tribution  system  switchgears  and 
applications  have  been  covered. — Elec¬ 
trical  Reviezo  (England),  Nov.  16,  1928. 

Hozo  to  Correct  Lozc  Pozeer  Factor. 
— ()ttom.\r  H.  Henschel. — The  article 
gives  the  result  of  low  power  factor  on 
either  purchased  or  individual  genera¬ 
tion  of  electrical  power.  It  gives  the 
reason  for  low  |)ower  factor  existing. 
It  gives  a  means  of  determining  the 
power  factor,  explaining  accurately  the 
sfe|)S  to  be  taken.  A  chart  is  given 
which  shows  how  to  determine  the 
amount  of  active  kilovolt-amperes  re- 
<|uired  to  raise  the  power  factor  from 
a  given  value  to  the  desired  value. — 
Industrial  Engineering,  December, 
1928.  _ 

Electrophysics,  Electro- 
chemistryand  Batteries 

Electric  Conduction  in  Hard  Rubber, 
Pyre.v,  Fused  and  Crystalline  Quarts. — 
Hl’hert  H.  Kace. — Polarization  and 
conduction  both  result  in  the  conversion 
of  electric  energy  into  heat,  and  it  is 
for  this  reason  that  the  particular  prob¬ 
lem  investigated  by  the  author  is  of  in¬ 
terest  in  engineering  practice.  The 
beat  developed  produces  increased  local 
and  general  heating  which  may  be  con¬ 
tributing  causes  to  the  j)rogressive 
deterioration  and  final  breakdown  of  the 
insulation.  'I'be  constant  potential 
methtKl  explained  in  this  paper  provides 
a  means  for  studying  the  inherent 
voltage-current-time  relations  which  are 
involved  in  experiments  using  alternat¬ 
ing  applied  potential.  Several  methods 
are  used  for  obtaining  conducting  sur¬ 
faces  on  the  specimens  for  constant 
potential  tests.  An  improved  method 
was  devised  for  making  tests  and  ex¬ 
perimental  results  on  four  materials 
were  obtained.  .\  summary  of  experi¬ 
mental  results  is  followed  by  suggestions 
for  further  research  along  similar  lines. 
— Journal  of  the  American  Institute  of 
Electrical  Engineers,  November,  1928. 

The  Effect  of  Repeated  Stres.zes  on 
the  Magnetic  Properties  of  Steel. — M.  F. 
Fischer.  —  C'hanges  in  the  magnetic 
properties  of  steel  generally  accompany 
changes  in  other  physical  characteris¬ 
tics.  This  suggested  the  possibility  of 


detecting  and  following  the  progress 
of  a  fatigue  crack  by  magnetic  methods, 
and  as  a  result  of  his  investigation  in 
this  subject  the  author  concludes  that 
repeated  stresses  of  the  reversed-bending 
type  affect  the  magnetic  properties  of 
the  materials  studied ;  magnetic  changes 
accomiianying  repeated  stresses  are  not 
characteristic  of  the  effect  of  a  fatigue 
crack  traverse  to  the  direction  of 
magnetization ;  imminence  of  failure  is 
not  indicated  by  the  magnetic  changes; 
the  character  of  the  magnetic  changes 
differs  according  to  the  material  of 
which  the  test  sample  is  made;  the 
magnitude  of  the  magnetic  changes  for 
a  specific  material  is  a  function  of  the 
applied  stress,  the  number  of  cycles  of 
its  application  and  the  values  of  the  mag¬ 
netizing  force  at  which  the  changes  are 
observed. — Hurcau  of  Standards  Journal 
of  Research,  November,  1928. 

Telegraphy ,  Telephony ,  Radio 
and  Signals 

The  Technical  Side  of  “Talkies.” — 
E.  W.  Galley. — A  description  of  the 
Western  Electric  Company’s  apparatus 
for  the  projection  of  moving  pictures 
and  synchronized  sound.  Photographs 
f)f  installations  and  a  description  of 
the  operation  of  the  film  have  been  in¬ 
cluded.  A  method  of  correcting  pro¬ 
duction  for  line  voltage  fluctuation  up 
to  10  per  cent  is  offered. — Electrical 
Rcz'iczo,  Nov.  30,  1928. 

Carrier  Systems  on  Long-Distance 
Telephone  I.incs. — 11.  A.  .Affel,  C.  S. 
Demarest  and  C.  W.  Greex. — A  de¬ 
scription  of  recent  activities  of  the  Bell 
system  in  the  development  of  long-dis¬ 
tance  multiplex  telephone  systems  using 
carrier-current  methods.  The  new  plan 
which  supplants  earlier  designs  of 
equipment  is  described  in  detail,  to¬ 
gether  with  suitable  repeaters  and  pilot 
channel  apparatus  for  insuring  sta¬ 
bility  of  operation.  Line  problems  and 
typical  installations  have  likewise  been 
considered  and  the  growth  of  the  appli¬ 
cation  of  carrier  telephone  systems  and 
their  increasingly  important  part  in 
providing  long-clistance  telephone  serv¬ 
ice  on  open-wire  lines  have  likewise 
been  evaluated. — Journal  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers, 
December,  1928. 

The  Present  Status  of  IFire  Trans- 
mis.zion  Theory  and  Some  of  Its 
Outstanding  Problems. — John  R.  Car- 
son.  —  The  rapid  development  in  the 
technique  of  wire  transmission  and  the 
increasing  complexity  of  the  problems 
involved  calls  for  a  more  adeijuate 
theoretical  guide  and  a  more  rigorous 
transmission  theory.  The  author  has 
given  an  account,  practically  without 
mathematics,  of  the  classical  transmis¬ 
sion  theory  and  its  limitations,  of  the 
several  ways  the  problem  may  be  at¬ 
tacked  more  fundamentally  and  rigor¬ 
ously  and  of  the  lines  along  which 
transmission  theory  must  be  extended 
as  indicated  in  the  light  of  this  ob¬ 
server’s  experience.  The  term  wire 
transmission  theory  has  been  accepted 


to  mean  the  mathematical  theory  oi 
guided  wave  propagation  along  a  sys¬ 
tem  of  parallel  conductors  which  is 
supposed  to  be  geometrically  and  elec¬ 
trically  uniform  throughout  its  length. 
The  thory  of  wave  transmission  along 
such  a  system  is  of  fundamental  theo¬ 
retical  and  practical  importance  to  the 
communication  engineer  and  presents 
e.xtremely  interesting  and  difficult  prob¬ 
lems  to  the  mathematician.  —  Reprint 
B-311  Bell  Telephone  Laboratories,  Inc. 


M  iscellaneous 

Increased  Use  of  Electricity  in 
Xorzeay.  —  A.  Bjerke.  —  The  capacity 
of  generating  equipment  installed  in 
Norway  from  1917  to  1927  has  in¬ 
creased  by  95.5  per  cent ;  that  is,  from 
976,230  to  1,908,407  kw.  The  total 
output  of  the  generators  increased  by 
53.5  per  cent.  The  average  connectec 
load  per  inhabitant  was  131  watts  in 
the  country  and  282  watts  in  the  towns. 
The  invested  capital  for  electrical 
plants  amounted  in  1921  to  510,(K10,000 
kronen,  in  1923  to  630,000,000  kronen, 
in  1924  to  700,000,0(X)  kronen  and  in 
1925  to  750,000,000  kronen.  As  distinct 
from  the  number  of  installed  lanqis  and 
motors,  which  has  only  doubled,  the 
load  value  of  installations  for  cooking 
and  heating  has  increased  almost  ten 
times,  or  from  49,942  to  387,317  kw. 
The  increase  in  the  use  of  electricity 
for  household  purposes  depends  not 
only  on  the  cheaj)  rates  and  the  many 
advantages  that  electricity  offers  but 
also  upon  the  fact  that  appliances  have 
been  reduced  in  cost. — Elektroteknisk 
Tidskrift,  Oct.  25,  1928. 

IVcldlcss  Steel  Drums  for  High- 
Pressure  Boilers. — The  methods  of  fab¬ 
ricating  the  drums  for  high-pressure 
boilers  from  ingots  of  unusually  large 
size  has  been  pointed  out  in  this  article, 
and  the  characteristics  of  the  material 
and  test  procedures  and  standards  are 
included.  —  Engineering  (England), 
Nov.  30,  1928. 

Tests  of  the  Effect  of  Brackets  in 
Reinforced  Concrete  Rigid  Frames. — 
Frank  E.  Rich  art. — A  report  of  the 
results  of  analyses  and  tests  of  rigid 
frames  of  reinforced  concrete  with  and 
without  enlargements  termed  brackets  at 
the  intersection  of  the  horizontal  top 
member  with  the  vertical  legs.  All  the 
frames  tested  were  of  inverted  U  form 
hinged  at  the  lower  end  of  the  vertical 
legs.  The  application  of  formulas  de¬ 
rived  for  the  freely  supported  frames  to 
the  case  of  inverted  U  frames  with  legs 
fixed  at  the  bottom  or  of  closed  frames 
is  also  made  possible  by  .showing  that 
the  vertical  distance  from  the  horizontal 
member  to  the  point  of  inflection  of  the 
leg  may  be  substituted  for  the  total 
height  of  the  freely  supported  U  frame 
with  nearly  correct  results.  An  em¬ 
pirical  expression  for  the  moment  of 
inertia  for  use  in  determining  the  dis¬ 
tribution  of  moments  has  been  de¬ 
veloped  which  should  greatly  assist  in 
the  preliminary  or  even  final  design  of 
a  frame. — Research  Paper  No.  9,  Bureau 
of  Standards. 
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Swing-Johnson  Bill  Becomes  a  Law 

President  Signs  the  Amended  Measure  Providing  for  Dam  at  Black 
Canyon — Recommendations  of  Reclamation  Bureau 
Closely  Followed — Provisions  of  Bill 

By  Paul  Wootox 

Washington  Correspundrnt  for  the  Electrical  World 


Follow  ing  more  than  five  years 
of  vicissitude,  the  Svving-Johnson 
bill  providing  for  the  governmental 
construction  of  a  dam  in  the  Colorado 
River  for  flood-protection,  irrigation  and 
power-generating  purposes  became,  in 
its  final  form,  a  law  on  Friday,  Dec.  21, 
when  President  Coolidge  signed  it  in 
the  presence  of  its  sponsors.  Senator 
Johnson  and  Representative  Swing  of 
California,  and  others.  The  bill  author¬ 
izes  the  expenditure  of  $165,0(X),000  to 
build  a  dam  at  Black  Canyon,  and  it 
makes  possible  an  ultimate  public  or 
private  development  of  electrical  energy 
put  at  1,000.000  hp. 

riie  act  contains  the  principal  fea¬ 
tures  of  the  recommendations  of  the 
Bureau  of  Reclamation.  The  site  is 
that  which  the  bureau  recommended. 

I  he  capacity  of  the  reservoir  was  fi.xed 
at  that  worked  out  by  the  engineers  of 
the  bureau.  It  also  was  their  sugges¬ 
tion  that  the  power  revenues  be  applied 
on  the  capital  expenditures  by  the  gov¬ 
ernment.  The  bill  includes  the  All- 
.Vnierican  Canal,  which  is  to  be  built 
and  paid  for  under  the  provisions  of 
the  reclamation  law.  The  original 
recommendation  that  construction  be 
undertaken  on  approval  of  six  or  seven 
states  also  came  from  the  bureau. 

At  least  a  year  must  pass  before  con¬ 
struction  can  be  begun.  It  is  believed 
that  length  of  time  will  lie  reciuired  for 
ratification  of  the  preliminary  surveys 
and  to  handle  the  competitive  bidding 
for  the  power.  It  is  expected  that  $50,- 
000  will  be  carried  in  the  second  de¬ 
ficiency  bill  to  take  care  of  preliminary 
studies  and  the  preparation  of  plans 
which  can  go  forward  in  the  meantime. 
The  steps  for  carrying  out  the  develop¬ 
ment  have  been  outlined  by  the  Bureau 
of  Reclamation  as  follows:  (1)  Rati¬ 
fication  of  the  seven-state  compact:  (2) 
preparation  of  plans  and  estimates  for 
the  dam  and  power  house:  (3)  con¬ 
tracts  for  power  revenues:  (4)  building 
of  the  dam  by  the  government  and 
building  of  the  power  house  by  the 
ttovernment  or  private  parties;  (5) 
building  of  the  All-American  Canal 
from  the  headgate  down  to  the  inter¬ 
national  boundary:  (6)  building  the  re¬ 
mainder  of  the  canal  if  satisfactory 
agreement  with  Mexico  cannot  be  se¬ 
cured,  or  if  the  irrigation  interests  that 
are  to  pay  for  this  canal  desire  it  to 
he  constructed  and  enter  into  a  satis¬ 
factory  contract  to  cover  the  costs. 


Before  the  dam  can  be  begun  or  con¬ 
tracts  made  for  the  power  house  the 
offers  for  power  must  be  large  enough 
to  repay  the  money  spent  by  the  gov¬ 
ernment,  with  4  per  cent  interest,  less 
the  flood-control  item  of  $25,000,000. 
If  such  contracts  are  secured,  then  the 
next  step  would  be  to  provide  for  the 
construction  of  the  dam,  and  this  would 
probably  be  under  a  contract. 

A  digest  of  the  act  as  it  will  appear 
on  the  statute  books  is  as  follows; 

1.  The  act  authorizes  the  Secretary  of  the 
Interior  (1)  to  construct,  operate  and  main¬ 
tain  a  dam  at  Boulder  or  at  Black  Can¬ 
yon.  sufficient  to  store  not  less  than  20,- 
(K)0,0()0  acre-feet:  (2)  to  construct  and 
maintain  a  main  canal  to  supply  water  to 
the  Imperial  and  Coachella  Valleys  in  Cali¬ 
fornia:  f3)  to  construct  or  cause  to  be 
constructed  at  or  near  the  dam  a  power 
plant  and  incidental  structures. 

2.  The  .Secretary  of  the  Interior  may.  in 
his  discretion,  lease  a  unit  or  units  of  a 
government-built  plant  with  right  to  gen¬ 
erate  electrical  energy,  or,  as  an  alternative, 
contracts  may  be  made  for  the  use  of  water 
for  generation  of  electrical  energy,  the 
necessary  plant  and  appurtenant  structures 
to  be  built  by  the  contractor.  Provisions 
of  the  federal  water-power  act.  so  far  as 
applicable  and  in  harmony  with  this  act. 
shall  govern. 

3.  Water  stored  in  the  reservoir  shall  be 
used,  first,  for  river  regulation,  improve¬ 
ment  of  navigation  and  flood  control :  sec¬ 
ond.  for  irrigation  and  domestic  uses :  third, 
for  power.  Title  to  dam,  reservoir,  plant 
and  incidental  works  shall  forever  remain 
in  the  United  States. 

4.  A  Colorado  River  dam  fund  is  estab¬ 
lished.  from  which  all  expenditures  are  to 
be  made  and  into  which  all  revenues  must 
be  covered:  financial  features  under  juris¬ 
diction  of  the  Secretary  of  the  Treasury. 

5.  Necessary  appropriations  from  the 
Treasury  are  not  to  exceed  $165,000,000, 
authorized  to  carry  out  work  described. 

6.  Twenty-five  million  dollars  allotted  to 
flood  control  to  be  repaid  from  62J  per  cent 
of  the  revenues,  if  any,  in  excess  of  amount 
necessary  to  repay  charges  within  amortiza¬ 
tion  period  of  fifty  years.  If  this  sum  b^  not 
repaid  in  full  within  that  period.  621  per 
cent  of  all  revenues  shall  be  applied  there¬ 
after  to  payment  of  remainder. 

7.  The  act  shall  not  become  effective 
until  the  Colorado  River  compact  is  ap¬ 
proved.  This  compact  shall  control  the 
storage,  diversion  and  use  of  water.  The 
compact  shall  be  approved  by  the  seven 
basin  states,  or  if  not  so  approved  within 
six  months,  approval  by  six,  one  of  which 
must  be  California,  will  be  sufficient. 

8.  Before  any  money  is  appropriated  for 
the  construction  of  the  dam  or  power  plant 
contracts  must  be  made  that  will  be  ade¬ 


quate.  in  the  opinion  of  the  Secretary  of  the 
Interior,  to  return  cost  of  construction  with 
interest  at  4  per  cent.  No  work  shall  be 
done  on  the  main  canal  until  contracts  are 
secured  sufficient,  in  the  opinion  of  the  Sec¬ 
retary.  to  return  all  cost  of  construction, 
operation  and  maintenance  in  accordance 
with  the  reclamation  law. 

9.  .All  irrigable  public  lands  shall  be  sub¬ 
ject  to  entry  under  reclamation  law,  and 
preference  right  of  entry  will  be  given  to 
soldiers,  sailors  and  marines,  who  also  shall 
be  given  preference  in  employment  so  far 
as  practicable. 

Denver  Reclamation  Engineer 
Sees  Eleven  Years’  Work 

By  instructions  from  Washington, 
the  engineering  work  for  the  building 
of  the  Boulder  Dam  will  be  handled 
in  the  Denver  office  of  the  United 
States  Reclamation  Bureau.  Raymond 
F.  Walter,  chief  engineer,  will  have  a 
force  of  about  sixty  engineers  w'orking 
with  him,  according  to  a  report  from 
Denver.  “It  is  not  likely  that  we  will 
advertise  for  bids  on  the  construction 
of  the  Boulder  Dam  until  about  this 
time  next  year.”  Mr.  Walter  is  reported 
as  saying.  ‘‘Under  normal  conditions 
we  expect  that  in  seven  years  we  shall 
have  completed  the  dam  and  the  All- 
American  Canal,  and  two,  or  maybe 
four,  of  the  thirteen  units  of  the  power 
plant.  About  four  years  later  the  other 
nine  units  of  the  power  plant  will  be 
completed  if  the  demand  for  power 
proves  .sufficient.” 

Much  jubilation  from  Los  Angeles 
and  southern  California  was  reported 
when  the  news  of  the  President’s  prompt 
action  reached  the  Pacific  Coast.  This 
satisfaction  was  echoed  from  Las  Vegas, 
Nev.,  41  miles  from  the  dam  site,  whence 
a  railroad  to  convey  material  to  the 
site  will  be  built  and  where  the  fetleral 
government  may  construct  a  generating 
plant  to  supply  power  for  the  work  of 
construction.  Arizona  legislators,  on 
the  other  hand,  in  session  at  Phoenix, 
were  said  to  be  downcast  because  pleas 
for  a  veto  made  by  the  state’s  repre¬ 
sentatives  had  failed.  No  definite  plans 
for  a  legal  contest  by  Arizona  have  been 
reported.  _ 

Commission  Will  Control 
State  Line  Bulk  Rates 

.An  opinion  on  the  authority  of  the 
Indiana  Public  Service  Commission  to 
approve  or  disapprove  50-year  whole¬ 
sale  power  contracts  between  the  State 
Line  Generating  Company  and  four 
other  Insull  electric  companies  were 
given  recently  to  Commissioner  Harvey 
E.  Harmon  by  .Arthur  L.  Gilliom, 
Attorney-General  of  Indiana.  Mr.  Gil¬ 
liom  said  that  the  State  Line  company, 
though  it  will  sell  electrical  energy  only 
at  wholesale,  will  be  a  public  utility  and 
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come  under  utility  laws.  Approval  of  based  on  cost  of  operation  plus  8  per 
the  contracts  by  the  commission,  he  said,  cent  return  plus  an  allowance  for  de¬ 
will  be  necessary  before  operation.  preciation,  with  consideration  also  of 
Wdiolesale  power  rates  suggested  by  the  fluctuating  cost  of  coal, 
the  State  Line  (lenerating  Company,  The  four  Insull  companies  which  are 
the  Attorney-deneral  averred,  should  be  building  the  generating  plant  on  Lake 
treated  by  the  commission  as  though  Michigan,  near  Hammond,  Ind.,  to  cost 
they  constituted  a  flat-rate  schedule,  ultimately  $28.5()().000.  and  which  are 
which  would  leave  with  the  commission  to  consume  its  output  of  power  on  a 
authority  at  any  time  to  investigate  basis  proportionate  to  their  ownership 
reasonableness  of  return,  valuation,  rate  of  stock  in  the  enterprise,  are  the  Com- 
of  plant  depreciation  and  such  other  monwealth  Kdison  Company,  the  Public 
(jiiestions  as  are  in  the  commission’s  Service  Company  of  Northern  Illinois. 
I)rovince.  The  5fl-year  contracts  wdiich  the  Northern  Indiana  Public  Service 
the  State  Line  company  has  asked  to  Corporation  and  the  Interstat®  Public 
have  approved,  propose  rate  schedules  Service  Company  of  Indiana. 


New  York  Companies  Adopt  New  Policies 

Engineering  Department  Formed  to  Design  Utility  Buildings  and 
Equipment — Merchandising  of  Household  Accessories 
to  Be  Instituted  in  the  Near  Future 


TWO  radical  changes  in  policy  have 
just  been  made  public  on  behalf  of 
the  five  associated  electric  light  and 
power  companies  of  Greater  New  York 
and  ^'onkers.  now  all  headed  by  Mat¬ 
thew  S.  Sloan.  From  now  on  these 
companies  will  have  their  own  engineer¬ 
ing  department  to  design  new  etiuipment 
and  buildings  formerly  designed  and 
built  by  outsiders,  and  in  the  near  future 
a  policy  of  merchandising  household 
equipment  will  be  adopted.  The  reor¬ 
ganized  engineering  department  within 
the  New  York  F.di son- Brooklyn  Edison 
consolidation  will  l)e  headed  by  Charles 
H.  Grady,  mechanical  engineer  for  the 
New  York  Edison  Company. 

d'he  engineering  work  for  the  New 
York  Edison  Company  and  the  Brook¬ 
lyn  Edison  Company  formerly  was  done 
almost  exclusively  by  Thomas  E.  Mur¬ 
ray,  Inc.,  consulting  engineers,  headed 
hy  Thotnas  E.  Murray,  formerly  vice- 
president  of  the  New  York  Edison 
Company.  Mr.  Murray’s  engineering 
concern  designed  numerous  large  plants 
costing  many  millions  of  dollars  for  the 
New  York  Edison  Company  and  also 
designed  and  built  numerous  other  large 
plants  throughout  the  country.  He  is 
the  inventor  of  many  devices  now  used 
in  large  generating  plants  of  the  New 
^'ork  Edison  and  other  light  and  power 
companies. 

By  the  decision  of  the  New  York 
Edison  and  affiliated  companies  to  or- 
gatiize  an  engineering  department  to 
take  over  the  work  formerly  performed 
by  Mr.  Murray’s  engineering  corpora¬ 
tion  President  Shvin  expects  to  effect 
material  economies. 

‘■\\’e  do  not  say  that  we  will  do  the 
work  any  better  than  'riiomas  E.  Mur¬ 
ray.  Inc.,  but  we  believe  that  the  con¬ 
solidated  companies  are  big  enough  and 
have  brains  enough  within  their  organ¬ 
ization  to  do  their  own  engineering 
work.”  said  Mr.  .'^loan.  “Our  own  engi¬ 
neers  are  already  at  work  on  plans  for 
plant  enlarlgements.  W’e  have  taken 
over  about  150  members  of  the  staff  of 
I'homar,  E.  Murray.  Inc.,  and  will  keep 
such  as  we  neetl.” 

Mr.  Sloan  .said  that  the  consolidated 


and  affiliated  compatiies  planned  no  new 
plants  for  the  immediate  future,  so  that 
the  engineering  department  at  first 
would  not  be  confronted  with  any  par¬ 
ticularly  difficult  problem.  Its  most 
important  immediate  task,  according  to 
Mr.  Sloan,  is  the  installation  of  the  new 
ecjuipment  ordered  for  the  East  River 
station. 

The  light  and  power  companies  of 
New  ^'ork  are  several  jumps  ahead  of 
consumption,  according  to  Mr.  Sloan. 
'I'he  East  River  plant  alone  has  abun¬ 
dant  room  for  additional  machinery,  and 
additional  plants  probably  will  not  have 
to  be  built  for  two  years,  although  the 
companies  have  four  or  five  sites  avail¬ 
able  for  new  plants  in  Manhattan. 
Brooklyn.  Queens  and  the  Bron.x. 

New  York  Edison  to  Merch.wdise 

Preliminary  announcement  has  been 
made  that  the  New  York  Edison  Com¬ 
pany  will  before  long  enter  actively  into 
the  merchandising  of  domestic  electrical 
appliances  on  an  extensive  scale.  This 
company  for  years  has  been  an  outstand¬ 
ing  e.xponent  of  the  policy  of  advertis¬ 
ing  the  uses  of  electricity  only  and  leav¬ 
ing  the  actual  retailing  of  all  electrical 
appliances  to  the  independent  dealers. 
The  change  of  policy  comes  as  a  result’ 
of  the  reorganization  that  has  followed 
the  election  of  Mr.  Sloan  as  president  of 
the  company  and  indicates  a  probable 
uniformity  of  policy  among  the  metro¬ 
politan  utilities  of  which  he  is  now  the 
chief  executive. 

No  detailed  information  is  yet  avail¬ 
able  as  to  the  extent  of  the  sales  plans 
which  will  be  inaugurated  or  the  char¬ 
acter  of  the  advertising  or  trade  rela¬ 
tions  program  which  will  support  it. 
This  is  in  process  under  the  direction 
of  C.  \V.  Low.  acting  general  commer¬ 
cial  manager.  However.  Mr.  Sloan  is 
scheduled  to  address  the  January  lunch¬ 
eon  of  the  New  York  Electrical  League 
in  the  ballroom  of  the  Hotel  Astor  on 
Jan.  9.  at  which  time  he  has  indicated 
ids  intention  to  discuss  the  new  mer¬ 
chandising  policy  of  the  Edison  com¬ 
pany  and  other  plans  for  the  more  in¬ 
tensive  development  of  the  local  market. 


Purchases  and  Mergers 

Georgia  Power  Company  Absorbs  Aii- 
gusta-Aiken  Raihvay  &  Electric  ami 
Georgia-Carolina  Power  Company — 
Niagara  Consolidation  Advanced 

Properties  in  Georgia  of  the 
Augusta-Aiken  Railway  &  Electric 
Corporation  and  the  Georgia-Carolina 
Power  Company  have  been  purchased 
by  the  Georgia  Power  Company  and 
will  in  the  future  he  operated  as  integral 
parts  of  that  system,  according  to  an 
announcement  ju.st  made  by  President 
Preston  S.  Arkwright.  The  utilities  in 
volved.  in  addition  to  their  street-rail¬ 
way  service  in  Augusta  and  the  interur- 
ban  line  to  Aiken,  S.  C.,  supply  electric 
light  and  power  to  31  small  Georgia 
communities.  The  Augusta  propertie> 
have  been  managed  and  operated  hy  the 
J.  G.  White  Management  Corporation. 
New  York.  Phis  announcement,  fol¬ 
lowing  close  upon  the  consolidation  of 
the  Macon  Railway  &  Light  Company 
and  its  allied  utilities  with  the  Georgia 
Power  Company,  brings  the  total  nuin- 
ber  of  cities  and  towns  served  by  the 
latter  up  to  approximately  two  hundred. 
F.  B.  Culley,  vice-president  and  general 
manager  of  the  Augusta-.\iken  com¬ 
pany.  will  continue  in  charge,  with  the 
title  of  division  manager  for  the  newly 
created  Augusta  division  of  the  Georgia 
Power  Company. 

As  fore.shadowed  in  the  Electruai 
World,  the  Buffalo.  Niagara  &  Eastern 
Power  Corporation  has  applied  to  the 
Public  Service  Commission  of  New 
York  for  permission  to  organize  the 
Niagara  Power  Corporation,  which  i> 
intended  to  consolidate  all  the  Schoell- 
kopf  public  utility  properties,  including 
the  Buffalo  General  Electric  Compan> . 
the  Niagara  Falls  Power  Company,  the 
Niagara  Electric  Service  Corporation, 
the  Niagara,  Lockport  &  Ontario  Powei 
Company,  the  Tonawanda  Power  Com¬ 
pany  and  the  Lockport  &  Newfane 
Power  &  Water  Supply  Company. 

Phillips  B.  Shaw  and  Leo  Loeb  have 
resigned  as  vice-presidents  of  the  National 
Electric  Power  Company  and  have,  in  asso¬ 
ciation  with  others,  acquired  two  proper¬ 
ties  formerly  owned  and  operated  by  the 
United  States  Electric  Power  Corporation, 
an  Albert  Emanuel  organization.  The>e 
are  the  Washington  Gas  &  Electric  Cotii- 
pany,  serving  Longview  with  electrical 
energy  and  many  communities,  includine 
Tacoma  and  Olympia,  with  gas,  and  the 
Dominion  Electric  &  Power  Company, 
serving  about  forty  communities  in  Sas¬ 
katchewan,  Canada. 

The  New  England  Public  Service  Com¬ 
pany,  Augusta.  Me.,  has  acquired  a  con¬ 
trolling  interest  in  the  Union  Water  Power 
Company  of  Lewiston,  Me.,  through  pur¬ 
chase  of  the  Hill  Manufacturing  Company 
of  Lewiston.  Important  hydro  develo])- 
ments  and  rights  on  the  Androscoguin 
River  are  involved. 

The  receiver  for  the  Northern  Wiscon¬ 
sin  Hydro-Electric  Power  Company.  Bay- 
field.  Wis.,  sold  the  property  recentl\  t<> 
David  G.  Fisher  of  Davenport,  Iowa,  for 
$163,800. 

An  offer  of  $45,000  has  been  made  !)> 
the  South  Carolina  Power  Company  of 
Charleston  to  the  Barnwell  (S.  C.)  City 
Council  for  the  municipal  electric  pi mt. 
The  proposal  will  be  submitted  to  a  \>'tc. 
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P.  G.  &  E.  Business  Plans 

Commercial  Department  Banquet  Hears 
of  Success  Attained  in  1928  Through 
Co-operative  Means  and  Still  Bigger 
Program  for  1929 


New  business  added  to  the  system 
of  the  Pacific  Gas  &  Electric  Com¬ 
pany  duriiif?  1928  will  approximate 
$4,800,000  in  annual  revenue,  and  a 
(juota  of  $5,257,300  has  been  established 
for  1929,  with  a  sales  budget  of  almost 
a  million  dollars.  These  facts  were 
brought  out  at  a  banquet  meeting  of  the 
entire  commercial  department,  together 
with  executives  of  the  company,  held  in 
San  Francisco  on  Dec.  21,  with  580  in 
attendance.  R.  E.  Fisher,  vice-presi¬ 
dent  in  charge  of  public  relations  and 
sales,  presided.  Telegrams  in  high 
praise  of  the  company’s  sales  achieve¬ 
ment  and  prografli  were  received  from 
C.  F;.  Greenwood,  commercial  director 
of  the  N.E.L.A.,  and  Kenneth  A. 
McIntyre,  managing  director  of  the  So¬ 
ciety  for  Electrical  Development. 

In  reviewing  the  accomplishments  of 
the  commercial  department  in  1928,  it 
was  pointed  out  that  only  $8{X),000  of 
the  original  budget  of  $982.0(X)  was 
spent  in  gaining  new  business.  The 
sales  organization  has  increased  from 
241  on  Jan.  1  to  400  at  the  present  time. 
During  the  year  28  sales  schools  with 
.194  salesmen  in  attendance  were  held 
through  the  co-operation  of  manu¬ 
facturers  and  jobl)ers.  Eighty-two 
meetings  of  employees  brought  to¬ 
gether  4.200  in  co-operative  endeavor, 
("ff  the  new  business  secured.  79  per 
cent  of  the  electric  load  and  96  per  cent 
of  the  gas  business  required  no  ad¬ 
ditional  investment  in  facilities.  Ap¬ 
proximately  $129,000  was  spent  in  ad¬ 
vertising.  To  obtain  co-operation  with 
dealers  738  meetings  were  held  with 
13,300  in  attendance.  Kilowatt-hour 
^ales  increased  by  132,000,000.  resulting 
in  an  addition  of  $1,800,000  in  gross 
earnings.  There  would  have  been  an 
additional  increase  of  $990,000  had  it 
not  been  for  the  decrease  in  rates  early 
in  the  year. 

P.  M.  Downing,  vice-president  in 
charge  of  operation,  assured  the  com¬ 
mercial  department  that  there  would  be 
ample  energy  for  sale  during  1929  when 
he  said :  “We  shall  have  in  excess  of 
1.500,000,000  kw.-hr.  in  1929.  We  are 
prepared  for  any  demand  created  by 
tliis  sales  program.’’  The  salient  points 
of  the  1929  program,  brought  out  by 
H.  M.  Crawford,  general  manager  of 
sales,  were  as  follows ;  Electric  and 
gas  appliances  to  be  sold  by  the  com¬ 
mercial  department  will  have  a  value  of 
$-'.250,000,  and  will  include  40  carloads 
oi  electric  ranges,  17  carloads  of  light¬ 
ing  fixtures  and  19  carloads  of  small  air 
lu, Iters,  The  sum  of  $125,000  will  be 
spcMit  on  advertising  in  165  newspapers, 
in  addition  to  600,000  bill  in.serts,  98,000 
eii  ployee  broadsides  and  1 ,400.000  con- 
sir  >ier  broadsides.  A  bonus  fund  of 
$1'>.000  has  been  set  up  to  secure  the 
CO  operation  of  the  employees  in  putting 
ov-r  the  sales  program.  Commissions 
to  ')e  paid  the  salesmen  will  amount  to 
S4-0.000. 


F'cllowing  the  presentation  of  the 
.sales  plan,  A.  F.  Hockenbeamer,  presi¬ 
dent  of  the  company,  and  F.  A.  Leach. 
Jr.,  vice-president  and  general  manager, 
voiced  their  approval. 

Building  Owners  Threaten  to 
Use  Isolated  Plants 

Hearings  by  the  New  York  Public 
Service  Commission  on  questions  con¬ 
nected  with  the  practice  of  submetering 
by  meter-service  companies  and  land¬ 
lords  will  be  resumed  in  New  York 
City  on  Jan.  2. 

Following  the  efforts  of  the  electric 
light  and  power  companies  operating  in 
the  five  boroughs  to  have  the  Public 
Service  Commission  allow  them  to  re¬ 
fuse  energy  to  premises  that  are  sub¬ 
metered,  tlie  Building  Managers  and 
Owners’  Association  of  New  York  has 
begun  a  study  of  the  effect  such  a  re¬ 
fusal  would  have  upon  their  properties, 
particularly  in  Manhattan.  Their  coun¬ 
sel  says  it  would  mean  the  loss  of  hun¬ 
dreds  of  thousands  of  dollars  by  the 
change  of  equipment  that  would  lie 
necessitated.  Owners  have  gone  to  the 
expense  in  many  cases  of  purchasing 
electric  meters  outright,  installing  them 
and  wiring  for  individual  offices  or 
apartments,  he  declares.  In  addition,  the 
counsel  says,  there  is  the  expense  of 
making  annual  tests  of  the  meters  and 
billing  the  tenants.  Some  owners 
threaten  to  put  their  retired  isolated 
electric  plants  into  active  service  if  the 
utility  corporations  win. 


Georgia  Commission  Aids  Use 
of  Domestic  Equipment 

Following  three  hearings  at  which 
representatives  of  the  Georgia  Power 
Company,  the  city  of  Atlanta  and  other 
Georgia  communities  were  heard,  the 
Georgia  Public  Service  Commission 
has  set  new  power  rates  for  the  com¬ 
pany.  It  has  ordered  an  increase  in 
the  rates  charged  consumers  of  less 
than  50  kw.-hr.  and  gradually  increasing 
reductions  in  the  rates  charged  con¬ 
sumers  using  more  than  this  amount. 

service  charge  of  $1.11  for  a  meter 
of  less  than  1 0-amp.  rating  and  a 
charge  of  $2.22  for  a  meter  of  more 
than  that  capacity  are  approved. 

The  old  rate  for  electricity  in  Atlanta 
was  9  cents  per  kilowatt-hour,  with  a 
10  per  cent  discount  for  prompt  pay¬ 
ment.  The  new  rate  is  5.5  cents  for 
the  first  50  kw.-hr.,  3.35  cents  for  the 
next  150  kw.-hr.  and  2.22  cents  for 
more  than  200  kw.-hr.  It  is  the  addi¬ 
tion  of  a  service  charge  that  makes  the 
new  rate  to  small  consumers  higher 
than  the  old  one.  A  table  issued  by  the 
commission  shows  the.se  comparisons : 
For  15  kw.-hr,,  $1.22  under  the  old  rate 
and  $1.75  under  the  new :  for  30  kw.-hr., 
$2.43  and  $2.50 :  for  50  kw.-hr.,  $4.05 
and  $3.50:  for  100  kw.-hr.,  $8.10  and 
$5;  for  200  kw.-hr,,  $15.30  under  the 
old  system  and  $8  under  the  new.  The 
commission  ordered  the  removal  of  all 
coin-in-the-slot  meters. 


There  were  three  important  elements 
in  the  decision  handetl  down.  One  was 
that  changing  conditions  made  it  no 
longer  advisable  for  smaller  commu¬ 
nities  to  have  a  higher  rate  of  pay¬ 
ment  than  larger  ones ;  the  second  was 
the  allowance  of  a  definite  service 
charge  to  cover  fixed  expenses,  and 
the  third  element  was  recognition  of 
the  increasing  use  of  electric  stoves, 
refrigerators  and  other  appliances.  The 
commission  declared  that  it  aimed  to 
encourage  the  use  of  these  appliances 
through  lower  rates  to  large  users. 

The  company’s  valuation  figures  ivere 
objected  to  by  the  attorney  for  Atlanta 
and  the  attorney  for  the  Atlanta  Federa¬ 
tion  of  Trades,  but  Chairman  Perry  of 
the  commission  ruled  that  the  figures 
submitted  should  be  accepted. 

In  regard  to  an  8  per  cent  return  on 
the  inve.stment.  Chairman  Perry  stated 
that  the  commission  had  never  adhered 
to  a  policy  of  allowing  an  8  per  cent 
return  on  the  investment  of  any  public 
utility.  It  had  ruled,  he  explainecl,  that 
such  a  return  was  not  unrea.sonable,  but 
did  not  set  that  figure  as  a  fixed  return. 


Progress  of  Railroad  Electri¬ 
fication  in  the  Past  Year 

In  a  review  of  the  year  1928  in  the 
electric  railway  field.  W.  D.  Bearce  of 
the  railway  engineering  department. 
General  Electric  Company,  says  that  the 
most  important  steam  railroad  elec¬ 
trification  initiated  was  the  Cleveland 
Union  Terminals  project,  plans  for 
which  had  been  under  way  for  several 
years.  This  electrification  involves  17 
route  miles  and  will  employ  3.(XX)-volt 
direct  current  with  overhead  catenary 
supply.  There  are  now  under  construc¬ 
tion  at  the  Erie  works  of  the  General 
Electric  Company  for  handling  pas¬ 
senger  trains  of  the  New  York  Central 
and  other  roads  in  and  out  of  this 
terminal  25  204-ton  passenger  locomo¬ 
tives,  rated  at  approximately  3,000  hp. 

The  completeii  electrification  of  the 
Boston.  Revere  Beach  &  Lynn  narrow- 
gage  railroad  is  also  described. 

Both  locomotives  and  car  equipment 
have  been  installed  on  the  Pennsylvania 
Railroad.  This  equipment  includes 
motors  and  control  for  four  200-ton 
locomotives  built  by  the  railroad  com¬ 
pany  for  operation  at  the  New  York 
Terminal  and  30  single-phase  motor¬ 
car  equipments  for  the  new  Wilmington 
and  Westchester  divisions. 

Delivery  has  been  made  during  the 
year  of  additional  passenger  locomo¬ 
tives  to  the  Paulista  Railway  in  Brazil, 
bringing  the  total  number  of  the  heavy 
150-ton  type  up  to  five  units  and  the 
total  number  of  all  General  Electric 
locomotives  to  26  units.  Two  260-ton 
locomotives  similar  to  those  installed 
last  year  have  been  placed  in  service  by 
the  Great  Northern  Railway  on  the 
electric  zone  through’  the  Cascades,  in 
VV'^ashington  State.  Operation  through 
the  new  7^-mile  Cascade  tunnel  began 
on  Dec.  28.  Two  150-ton,  3,000- volt 
direct-current  locomotives  are  under 
construction  for  the  Mexican  Railway. 
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Progress  Rapid  on  Fifteen- 
Mile  Falls  Project 

Fast  headway  is  being  made  in  the 
eonstruction  of  the  Fifteen-Mile  Falls 
development  of  the  New  England 
Power  Association  system  in  the  Upper 
Connecticut  Valley,  where  an  ultimate 
installation  costing  about  $40,000,000  is 
planned,  including  transmission  lines 
into  central  New  England.  It  is  ex¬ 
pected  that  the  first  or  lower  development 
will  l)e  in  operation  by  September,  1930. 
This  will  add  four  30.()00-kw.  generating 
units  to  the  system,  operating  under  a 
gross  head  of  168  ft.  The  upper  devel¬ 
opment  provides  for  four  units  aggregat¬ 
ing  105.000  kw. 

At  present  about  1,500  men  are  at 
work  on  the  lower  development,  the 
winter’s  program,  including  the  con¬ 
struction  of  a  diversion  channel  in  the 
river,  a  large  amount  of  cofferdam 
work,  railroad  construction  and  con¬ 
crete  installation  in  connection  with  the 
intake.  Power  for  construction  pur¬ 
poses  is  f)eing  supplied  through  the 
Green  Mountain  Power  Corporation 
and  the  Bradford  Electric  Light  Com¬ 
pany.  33-kv.  circuits  having  been  built 
for  this  work  by  the  New  England 
Power  Construction  Company,  Boston. 
Two  steam-driven  generators  are  also 
available  at  the  construction  camp  for 
emergency  service. 

New- Kanawha  Plant  Is  Sanc¬ 
tioned  by  West  Virginia 

Formal  permission  has  been  granted 
by  the  Public  Service  Commission  of 
West  Virginia  to  the  New-Kanawha 
J’ower  Company  to  construct  a  hydro¬ 
electric  plant  and  tunnel  on  New  Rivet- 
in  the  Falls  and  Kanawha  districts  of 
Fayette  County,  to  be  known  as  the 
Gauley  Junction  Dam  project.  To  the 
same  company  the  commission  has 
granted  similar  authority  to  construct 
a  hydro-electric  plant  and  tunnel  on 
New  River  to  be  known  as  the  Hawk’s 
Nest  Dam  project. 

The  permit  for  the  project  first  men¬ 
tioned  authorizes  the  company  to  con¬ 
struct  a  dam  across  New  River  about 
a  (juarter  of  a  mile  upstream  from  the 
Blue  Hole  tunnel  of  the  Chesapeake  & 
Ohio  Railway  and  in  connection  there¬ 
with  a  hydro-electric  plant  and  to  main¬ 
tain  and  operate  the  project  for  the 
development  and  sale  of  hydraulic  power 
and  hydro-electric  energy.  Construc¬ 
tion  is  to  be  commenced  within  one  year 
from  the  date  of  the  acceptance  of  the 
permit.  The  state  shall  regulate  the 
distribution  and  sale  of  all  power  gen- 
prated,  to  the  e.xtent  at  its  discretion  of 
requiring  that  such  power  shall  be  used 
within  the  state.  All  rights  granted  are 
to  terminate  at  the  end  of  fifty  years  and 
revert  to  the  state. 

The  proposed  dam  will  be  47  ft.  high 
above  low  water,  its  crest  being  at  an  ele¬ 
vation  of  727  ft.  above  mean  sea  level. 
The  Hawk’s  Nest  dam  will  be  about 
36  ft.  high,  its  crest  to  be  at  an  elevation 
of  8(M)  ft.  al)ove  mean  sea  level.  Vir¬ 
tually  the  same  conditions  were  imposetl 


for  it.  Estimated  maximum  capacity  at 
Gauley  Junction  is  50.000  hp.  and  aver¬ 
age  capacity  is  36,000  hp.  For  Hawk’s 
Nest  the  same  figures  are  given.  Initial 
cost  will  be  $7,000,000  and  ultimate  cost 
$9,000,000.  The  Federal  Power  Com¬ 
mission  has  yet  to  pass  on  the  project. 

Regulation  by  Contract  Still 
Sought  in  Bay  State 

A  report  to  the  incoming  Legislature 
recommending  alternative  bills  to 
strengthen  its  regulative  powers  over 
gas  and  electric  companies  has  been 
made  public  by  the  Massachusetts  De¬ 
partment  of  Public  Utilities.  The  com¬ 
mission  still  seeks  to  have  companies 
enter  into  contractual  relations  with  the 
state  in  connection  with  their  regula¬ 
tion,  but  has  relinquished  its  proposal  of 
last  winter  by  which  companies  refusing 
to  enter  into  such  relations  could  not  in¬ 
crease  their  capital  stock  except  by 
special  act  of  the  Legislature  and  could 
not  e.xercise  the  right  of  eminent  do¬ 
main.  The  companies  attacked  these 
provisions  on  the  ground  of  unconsti¬ 
tutionality. 

The  report  declares  that  representa¬ 
tives  of  some  of  the  larger  companies 
have  indicated  a  willingness  to  enter 
voluntarily  into  regulative  contracts, 
provided  that  the  basis  of  capitalization 
shall  l)e  upon  book  cost  rathef  than 
upon  stock  plus  premiums  and  plus  that 
portion  of  the  surplus  which  would  give 
the  stockholders  an  average  of  7  per 
cent  dividend.  The  commission  states 
that  this  would  be  a  recognition  that 
the  surplus  belongs  entirely  to  the 
stockholders  and  should  be  used  as  a 
basis  of  rates.  Commenting  on  this,  the 
board  says : 

This  is  somewhat  contrary  to  the  pre¬ 
vailing  thought  in  this  commonwealth,  but 
it  is  a  basis  which,  if  availed  of  at  the 
present  time,  is  less  than  tliat  apparently 
allowed  in  the  recent  decisions  of  the 
United  States  Supreme  Court.  We  have 
been  unable  sufficiently  to  agree  to  the  de¬ 
tails  of  this  suggestion  and  the  basis  upon 
which  the  suggestion  is  made  to  warrant 
us  in  recommending  any  bill  at  the  present 
time  to  that  effect.  If,  however,  the  Legis¬ 
lature  should  be  of  the  opinion  that  these 
suggestions  of  the  companies  form  a  proper 
basis  for  legislation  of  a  contractual  nature, 
the  bill  we  recommend  can  be  readily  modi¬ 
fied  to  accomplish  that  result. 


Index 

Published  Separately 

The  index  to  the  June-Decem- 
ber,  1928,  issues  of  the  Elec- 
TRic.\L  World  will  be  published  as 
a  separate  pamphlet  with  elaborate 
cross  references.  If  you  bind  your 
copies  attach  this  notice  to  a  sheet 
of  paper,  sign  it  with  your  name, 
company  position  and  address  and 
mail  it  to  the  Circulation  Depart¬ 
ment,  McGraw-Hill  Publishing 
Company,  Inc.,  Tenth  Avenue  at 
36th  Street,  New  York  City,  and 
an  index  will  be  sent  to  you. 


Welland  (Ontario)  Commis¬ 
sion  Fixes  New  Rates 

The  Hydro-Electric  Commission  of 
the  city  of  W’dland,  Ontario,  working 
in  co-operation  with  the  Hydro-Electric 
Power  Commission  of  that  province,  an¬ 
nounces  a  rate  reduction  for  all  classe> 
of  commercial  service  which,  it  says, 
will  net  an  annual  saving  of  $1.50  per 
capita  to  consumers.  The  new  rates,  as 
sent  by  the  Welland  commission  to  the 
Electrical  World,  are  as  follows: 

Domestic :  Service  charge,  33  cents  and 
66  cents  for  two-wire  and  three-wire  serv¬ 
ices  ;  60  kw.-hr.  per  month  at  2.2  cents, 
remaining  consumption  at  1.1  cents  ikt 
kilow'att-hour,  the  entire  bill  being  subject 
to  10  per  cent  prompt  payment  discount. 

Commercial  lighting  :  Service  charge.  .S 
cents  per  100  watts  of  connected  load  <>r 
maximum  demand:  energy  charge.  lOO 
hours’  use  of  maximum  demand  or  con¬ 
nected  load  at  2.2  cents :  all  remaining  con¬ 
sumption  at  1.1  cents;  prompt  payment 
discount,  10  per  cent. 

Commercial  power  rates  :  Service  charge. 
90  cents  per  month  per  horsepower  of  max¬ 
imum  demand  or  connected  load ;  energy 
charge,  first  50  hours’  use  of  maximum  d*:- 
mand  at  1.44  cents;  second  50  hours'  use  of 
maximum  demand  at  0.9  cent ;  all  remain¬ 
ing  consumption  at  0.297  cent  per  kilowatt- 
hour  with  a  10  per  cent  prompt-payment 
discount. 


Southern  California  Edison 
Plans  for  1929 

H.  Ballard,  president  of  the  S^outh- 
ern  California  Edison  Company,  an¬ 
nounces  that  the  board,  of  directors  of 
the  company  has  approved  a  budget  of 
$29,260,214  for  the  year  1929.  This  ex¬ 
penditure  will  be  largely  for  reinforce¬ 
ment  and  extension  of  the  distributiitn 
system,  including  twelve  new  substa¬ 
tions,  and  will  be  a  part  of  the  expansion 
program,  involving  $130,0{K),000,  out¬ 
lined  by  the  company  for  the  next  five 
years.  “During  the*  present  year,  the 
first  under  our  new  program,  which  we 
term  the  ‘commercial  era.’  ”  Mr.  Ballard 
says,  “we  have  sold  300.000  hp.  of  elec¬ 
tricity  in  new  business,  an  increase  of 
40  per  cent  over  the  previous  year.  The 
plans  for  1929  call  for  375,000  hp.  in 
new  business.  When  an  increased  gen¬ 
erating  capacity  is  demanded  to  keep 
abreast  with  this  expansion  we  can  meet 
the  demand  by  additions  to  our  present 
hydro  and  steam  plants.’’ 

'I'he  1929  appropriations  will  be  spent 
in  the  ten  counties  of  southern  and  cen¬ 
tral  California  served  by  the  Southern 
California  Edison  Company  sy.stein. 
The  new  general  office  building  in  Los 
Angeles,  already  announced,  will  be  con¬ 
structed  at  a  cost  of  $2,500,000.  Funds 
will  be  allotted  to  the  32  districts 
through  which  the  company  operates 
and  the  Big  Creek-San  Joaquin  and 
Long  Beach  generating  plants  for  ex¬ 
pansion  of  service  facilities  and  con¬ 
tinuation  of  generating  development. 
With  the  completion  during  the  past 
year  of  the  fifth  of  a  series  of  Indro- 
electric  power  plants  as  a  part  of  the 
Big  Creek  project  in  the  High  Sierras, 
the  company  now  has  a  capacity  of 
460.000  hp.  of  electrical  energy  from 
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T.  W.  Martin  Answers  'S.'loo:' 

Judson  King 

President  of  Alabama  Power  Companx  conclude  that  the  gn 
Asks  niiy  Sum  Greater  than  Its  the  Alabama  P 

Gross  Receipts  Is  Broadcast  as  Profit  Musde""  ShofL/musTlu 
ftoui  A1  itsclc  Shoals  CoatKact  current  purchase  duri 

PERSISTENT  propaganda  of  a  mis- 

A  leading  kind  put  forth  by  the  Na-  process  of  reasoning,  tl 
tional  Popular  Government  League  at  put  had  been  purchased 
Washington,  of  which  Judson  King  is  profits  would  have  been 
director,  has  brought  forth  a  rejoinder  The  absurdity  of  i 
in  the  shape  of  a  letter  to  Mr.  King  apparent  when  public  n 
from  Thomas  W.  Martin,  president  disclose  th: 

Alabama  Power  Companv.  under  date  Alabama  1 

of  Nov.  26,  which  has  now  been  issued 

in  pamphlet  form.  plants,  including  tha 

Mr.  Martin’s  letter  was  composed  as  Muscle  Shoals,  and  fre 
a  reply  to  a  pamphlet  issued  by  the  gas  and  six  street  ra 
league  entitled  ‘‘Efficiency,  Prosperity  only  about  $46,700,000. 
flat  rural  Economy — Three  Years’  Operation  the  amount  you  allege  1 

cents  oer  Muscle  Shoals”  and  concerns  itself  Alabama  Power  Compj 

juse  area  with  charges  that  enormous  profits  have  .^I^^scle  ShoaL  Power- 
msc  area.  i  i  ,.i  \  i  i  ij  r'  income  must  be  paid  all 

ts  a  kilo-  ‘>een  made  by  the  Alabama  Power  Com-  j, 

ailable  to  pany  through  resale  of  power  purchased  assume  that  gross  i 
don  does  from  the  Muscle  Shoals  plant.  “These  — there  being  no  expen: 

statements,”  Mr.  Martin  says,  “greatly  maintaining  the  plants 
the  com-  distort  the  facts ;  the  conclusions  have  interest  on  inve.stment. 
inies  inav  truthful  basis  and  are  misleading  in  do  business  in  that  wa\ 
o  offer  a  essential  details.”  After  exposing  the  cannot, 
d  a  lower  fallacious  statement  made  by  the  league  “If  a  pow'er  compa 
e  rapidly  regarding  the  output  of  the  plant  and  in  such  reckless  i 
ervice  on  die  contract  under  which  the  Alabama  Mr.  Martin  asserts, 
eves  that  Power  Company  is  governed  in  its  deal-  nounced  and  conder 
1  to  make  "’dh  the  government  Mr.  Martin  propaganda.  How  a 

•lectricUy  says:  action  on  the  part 

pid  prog-  .You  “assume”  a  profit  of  5  cents  per  Popular  Governmeni 
rjo-rani  of  kilowatt-hour  on  one-half  the  power  pur-  port  of  the  policy 
will  be  chased  at  Muscle  Shoals,  or  $34,825,724.35 ;  operation?” 


this  source.  Other  water-power  plants 
and  the  steam  generating  plants  at  Long 
Beach  furnish  an  interconnected  gener¬ 
ating  capacity  of  1,061,000  hp.  The 
company  serves  an  area  of  55,000  square 
miles,  including  360  cities  and  towns 
with  a  population  of  approximately 
three  million. 


Tonawanda  Power  Company’s  Electric-Welded  Home 


Federal  Electric  Award  to  '  .  j 

Announcement  of  a  liberal  offer  by  '  •  '  ' 

the  Federal  Electric  Company  to  the  . 

public  .service  company  that  contributes 
most  to  the  advancement  of  the  elec-  ^ 

trical  advertising  industry  each  year  is 

made  at  N.E.L. A.  headquarters  by  Com-  '  ^ 

tribution  may  be  in  the  form  of  (a)  i| 

a  new  use  for  electrical  advertising ;  (b)  'f  ,  j 

an  identification  program,  such  as  has  I*  M  M  fl  '  v  ^  II  ^ 

inaugurated  by  certain  holding  com-  I  I  I  I  F  fl '  f' 

panics;  (c)  an  enterprise  whereby  busi-  jH||£||i  |  j||  H  B  1 1  |3 

nes.ses  throughout  the  country  or  in  a 
particular  community  are  brought  to  a 
keener  realization  of  the  value  of  elec- 

better 

The  award  is  a  gold  medal  for  the  com-  , 

pany  making  the  greatest  contribution  A  TTRACTI VE  in  its  architecture,  the  ment  consisted  of  a  200-amp.  portable 

and  $1,000  to  the  individual  in  that  com-  •^"Auew  office  building  of  the  Tona-  motor-generator  set,  driven  by  a  three- 
pany  responsible  for  this  particular  wanda  (N.  Y.)  Power  Company,  a  phase,  25-cycle,  220- volt  motor,  and  a 
achievement.  three-story  structure,  65  ft.  by  135  ft.,  200-amp.  gasoline-engine-driven  port- 

To  encourage  immediate  activity  the  finished  outside  in  Indiana  limestone,  able  welding  set,  together  with  the 
Federal  Electric  Company  suggests  that  has  the  additional  credit  of  being  the  necessary  accessories.  It  is  expected 
the  first  contest  year  lie  retroactive  and  first  electrically  welded  light  and  power  that  the  building  will  be  ready  for  occu- 
irndude  the  twelve  months’  period  end-  office  building  in  the  country.  Its  steel  pancy  early  in  January.  Special  il- 
ing  Feb.  28.  1929.  Exhibits  must  be  framework  was  erected,  without  the  lumination  inside  and  floodlighting  out- 
filed  at  the  N.E.L. A.  headquarters  in  noise  of  riveting,  by  the  Fort  Pitt  side  will  enhance  its  appearance  at 
New  York  on  or  before  April  15.  An-  Bridge  Company  in  co-operation  with  night.  The  Tonawanda  Power  Com- 
nouncement  of  the  winner  will  be  made  the  \Vestinghouse  Electric  &  Manufac-  pany  is  one  of  the  “Niagara  Power 
at  the  annual  convention.  turing  Company.  The  welding  equip-  Service”  group. 
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German  Hydro  Projects  of  1928 

Electricity  Shown  in  “Technical  Town” — A  50-CycIe,  Single-Phase 
Locomotive — German  Public  Utilities  Association 
Meets — Plants  on  the  Danube  and  in  Baden 

Xetca  Letter  from  Dr.  Gerhard  Dehnb 


Berlin,  December  1,  1928. 
OOME  of  the  electrical  events  that 
O  marked  the  latter  part  of  the  year  in 
( ierniany  are  worthy  perhaps  of  trans¬ 
atlantic  notice  before  1928  gives  place 
to  1929.  In  Dresden  in  the  fall  the 
e.xhihition  known  as  “The  Technical 
Town”  celebrated  in  notable  fashion  the 
centenary  of  the  Saxon  Technical  Col¬ 
lege  in  that  city.  The  most  conspicuous 
feature  was  a  spherical  building  in  the 
shape  of  a  globe  82  ft.  in  diameter  and 
having  a  volume  of  280,000  cu.ft.  Set 
on  a  base  33  ft.  s(juare,  it  was  con¬ 
structed  as  a  fully  equipped  five-story 
business  building  99  ft.  high.  The  fifth 
story  contained  a  coffee  room. 

Interest  of  a  particular  kind  attached 
to  an  electric  locomotive  operated  on 
single-phase  alternating  current  at  50 
cycles.  In  the  past  when  line  current 
was  used  directly  on  the  motors  it  was 
necessary  to  supply  a  lower  fre(]uency 
for  railway  use.  In  Germany  it  was  gen¬ 
erally  taken  at  one-third  of  the  ordinary 
50-cycle  frecjuency.  This  low  frequency 
required  large  transformers  and  in¬ 
creased  the  construction  costs  of  elec¬ 
tric  railways  by  as  much  as  30  per  cent. 
.Sometimes  special  plants  were  built. 

riie  new  locomotive  takes  current 
directly  from  a  central  transmission 
system,  using  the  recently  developed 
Krupp  motor,  which,  after  a  careful 
examination  by  Professor  Punga  of 
Darmstadt,  has  now  been  applied  to 
railway  operation.  Hitherto  the 
single-phase  induction  motor  has  not 
been  considered  suitable  for  railway 
use;  but  by  introducing  a  short-circuit 
winding,  rotating  in  the  air  gap  be¬ 
tween  stator  and  rotor,  the  pulsations 
of  the  field  are  removed.  The  new 
motor  not  only  has  all  the  advantages 
of  the  three-phase  motor  but  surpas.ses 
it  in  some  ways.  Compensation  is  pos¬ 
sible  by  feeding  the  rotating  short-cir¬ 
cuit  winding  with  direct  current.  A 
reactance  coil  connected  into  the  feeder 
prevents  the  spread  of  railway  short 
circuits  into  the  public  utility  systems. 
On  down  grades  braking  takes  place 
automatically.  One  of  these  locomo¬ 
tives.  of  48  tons  weight  and  equipped 
with  two  new  Krupp  motors  of  300  hp. 
each  and  having  a  tractive  force  of 
26.tK)()  Ib.  to  35,000  Ib.,  is  used  for 
switching  service  at  a  lignite  mine  near 
Bitterfeld. 

The  annual  convention  of  the  German 
Public  Utilities  Association,  jointly 
with  the  Union  of  Austrian  Public 
Utilities,  was  held  in  Vienna  in  the 
summer.  The  association,  the  most  im¬ 
portant  one  in  the  German  light  and 
power  industry,  includes  numerically 
about  40  per  cent  of  all  German  central 
stations,  but  this  represents  about 
05  per  cent  of  the  nation’s  energy  out¬ 
put. 

In  connection  with  this  meeting  in 


the  capital  of  Austria  the  new  project 
of  a  water-power  plant  on  the  Danube 
near  Yobs-Persenbeug  is  of  interest.  It 
is  undertaken  jointly  by  the  Wiener 
Bankverein,  the  Oesterreichische  Kred- 
itanstalt  fur  Handel  und  Gewerbe  and 
the  Swiss  Gesellschaft  fiir  Elektrische 
Industrie  in  Basel.  It  provides  for  a 
dam  across  the  Danube  with  locks  for 
navigation,  together  with  a  power  house 


Model  of  cooling  tower  for  mouth- 
of-iiiine  plant 

(Shown  at  Dresden  Exhibition) 


having  a  capacity  of  120,000  hp.  to 
130,000  hp.  and  a  yearly  output  of 
640,000,000  kw.-hr.  to  680,000,000  kw.- 
hr.  V’ienna,  one  of  the  largest  prospec¬ 
tive  markets  for  the  power,  will  be 
reached  by  a  transmission  line  nearly 
60  miles  long.  The  Bavarian  frontier 
is  equally  distant.  Thus  the  energy  may 
also  be  exported  to  Germany.  The  de¬ 
velopment  will  also  benefit  navigation 
by  the  flooding  of  dangerous  rapids. 
The  construction  time  is  estimated  at 
four  to  five  years. 

In  Baden  a  license  has  been  granted 
to  the  Badische  Landes-Elektrizitats- 
versorgungs  A.-G.  (Badenwerk)  to 
construct  the  Schluchseewerk  in  the 
southern  part  of  the  Black  Forest.  Pre¬ 


viously,  during  the  years  1913  to  1918, 
the  Murgwerk  had  been  built  a  little  to 
the  north  with  an  installed  capacity 
of  71,000  kw.  and  a  yearly  output  of 
125,000,000  kw.-hr.  The  latter  was  the 
first  great  hydro-electric  plant  witii 
pumped  storage  in  Germany. 

There  is  a  2,100-ft.  drop  to  the 
Rhine,  15  miles  away,  from  the  Schluch- 


DATA  ON  COMING  SCHLUCHSEE  HYDRO- 
ELECTRIC  PLANT 

Yearly 

In-  Cost 

Output, 

stalled  in 

Millions 

Ca-  Million* 

of 

pacity,  of 

Stage 

Kw  -Hr. 

Kw.  Mark** 

Upper: 

Without  hydraulic  storage 
With  maximum  liydraulic 

56.5 

40,000  21.4 

storage . 

Middle: 

126 

72.000  .... 

First  development . 

First  and  second  develop- 

122 

65,000  29 

ments . 

248 

130,000  62 

Lower . 

118 

60,000  25 

“Oberalb” . 

18.7 

11,000  .... 

*A  milliuii  marks  equals  $238,200. 


see,  the  waters  of  which  are  to  be 
raised  100  ft.,  giving  a  storage  of 
5,000,000,000  cu.ft.  The  development  is 
to  consist  of  several  stages.  Some  data 
on  it  are  contained  in  the  accompany¬ 
ing  table.  _ 


Progress  of  Electrification 
in  Palestine 

The  Rutenberg  project  for  the  elec¬ 
trification  of  Palestine  attracted  wide¬ 
spread  attention  about  six  years  ago,  but 
very  little  has  since  been  heard  of  it. 
Although  some  progress  has  been  made 
in  developing  the  water  resources  of 
the  country,  the  complete  scheme  will 
not  become  a  reality  until  the  demand 
for  electricity  has  increased.  So  far 
three  small  Diesel-electric  central  sta¬ 
tions  are  in  operation,  and  a  hydro¬ 
electric  generating  plant  is  under  con¬ 
struction  on  the  Jordan.  The  three 
stations  referred  to  are  at  Haifa  (1,000 
hp.),  Tiberias  (150  hp.)  and  Jaffa  (800 
hp,).  Energy  is  generated  at  6,300  volts, 
three-phase,  and  transmitted  to  towns 
within  a  radius  of  15  miles  for  indus¬ 
trial  and  domestic  purposes.  Rates  are 
high — about  50  cents  per  kilowatt-hour 
for  lighting  and  10  cents  for  power. 

These  stations  will  be  kept  working; 
until  the  hydro-electric  station  at  Jisr-el- 
Mujamieh,  on  the  Jordan,  near  Lake 
Tiberias,  is  in  operation.  The  power 
house  at  this  station  is  to  be  equipped 
with  three  8.000-hp.  vertical-shaft  turbo¬ 
generators.  Of  the  total  available,  16,- 
000  hp.  will  be  the  regular  output,  while 
the  other  8,000  hp.  is  to  be  kept  in 
reserve.  Energy  is  to  be  generated  at 
6,300  volts,  transmitted  at  66,000  volts 
and  carried  to  Haifa  and  Jaffa  on  steel 
transmission  towers. 

For  the  future  the  Palestine  Electric 
Corporation  has  several  projects  in 
view,  chief  of  which  are  diversion  of 
the  Yarmouk  River  into  Lake  Tibe  ias 
to  conserve  the  floodwaters,  deepetdng 
of  the  Jordan  to  a  maximum  of  23  ft- 
from  Lake  Tiberias  to  carry  the  regu¬ 
lated  water  of  both  rivers,  and  const- no¬ 
tion  of  a  hydro-electric  plant  at  Abadiek. 
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Briefer  News 

(yfh. _ 

Baton  Rouge  Lights  Up. — With 
elaborate  ceremonies,  Baton  Rouge  last 
week  initiated  a  "white  way”  in  its 
business  district,  affording  fifteen  times 
the  candlepower  of  the  former  system 
and  bringing  the  capital  of  Louisiana 
in  line  with  modern  ideas  of  street 
illumination. 


Expansion  in  Rhode  Island. — The 
Xarragansett  Electric  Company,  Prov¬ 
idence,  one  of  the  leading  subsidiaries 
of  the  New  England  Power  Associa¬ 
tion,  announces  that  expenditures  in 
excess  of  a  million  dollars  have  been 
authorized  for  improvements.  About 
$500,000  will  be  expended  at  the  South 
Street  generating  station  and  $600, 0(K) 
for  a  new  substation  to  be  completed 
in  the  fall  of  next  year. 


New  Half-Mii.lion-Dollar  Sub- 
.STATION  for  \VF.aTCHESTER  LIGHTING 
Company  Opened. — Formal  opening  at 
Eastchester,  N.  V.,  of  a  new  substation 
of  the  Westchester  Lighting  Company 
erected  at  a  cost  of  $500,000  to  serve 
Bronxville,  Tuckahoe,  Eastchester  town 
and  part  of  Scarsdale,  in  the  suburban 
area  north  of  New  York  City,  took  place 
on  Dec.  8  in  the  presence  of  many 
guests.  President  E.  H.  Rosenquest  de¬ 
scribed  the  growth  of  the  company  from 
a  total  of  about  fifty  meters  in  1900  to 
more  than  100,000  today. 


Electricity  Seeks  "World’s  Deep¬ 
est”  Oil  Well. — Electric  power  was 
an  essential  factor  in  drilling  what  is 
declared  to  be  the  deepest  oil  well  in 
the  world,  owned  by  the  Texon  Oil  & 
Land  Company  in  the  Big  Lake  oil  field 
in  Reagan  County,  Te.x.  At  a  depth  of 
6,573  ft.  the  drilling  equipment  of  this 
well  was  changed  to  electric  power  and 
the  hole  was  then  continued  to  a  depth 
of  8,532  ft.  If  gas  pressure  can  be 
brought  under  control,  the  well  will  be 
drilled  still  deeper. 


Wyoming  Town  Going  on  Utah 
Power  Lines. — The  town  of  Evanston, 
Wyo.,  is  soon  to  become  a  part  of  the 
Utah  Power  &  Light  Company’s  hydro¬ 
electric  system.  A  line,  about  40  miles 
in  length,  is  being  built  from  Devil’s 
Slide.  Utah.  Evanston,  which  consti¬ 
tutes  one  of  the  geographical  divisions 
of  the  Utah  Power  &  Light  Company’s 
properties,  has  been  receiving  service 
from  a  steam  generating  station.  This 
property  was  acquired  by  the  power 
company  about  four  years  ago. 


Alabama  Company  Permitted  to 
Transmit  Energy  Into  Tennessee. — 
The  Southern  Cities  Power  Company, 
operating  in  northeast  Alabama,  may 
transmit  electrical  energy  into  Tennes¬ 
see  by  the  terms  of  an  order  issued 
by  the  Alabama  Public  Service  Com¬ 
mission  on  condition  that  it  maintain  a 
iiieter  at  the  state  boundary  to  record 
the  quantity  of  energy  sent  out  of  the 


state  over  a  44,lX)()-volt  transmission 
line.  The  company  was  authorized  by 
the  commission  to  construct  such  a  line 
from  a  point  on  its  Stevenson-Bridge- 
port  system  to  the  border  to  connect 
with  a  line  from  Orme,  Tenn. 


Devil’s  River  Generates  First 
Electric  Power. — On  Sunday,  Dec.  9, 
the  switches  at  the  Devil’s  Lake  hydro¬ 
electric  plant  on  Devil’s  River  near  Del 
Rio,  Tex.,  were  closed  and  the  first  power 
generated  by  the  Devil’s  River  was  sent 
on  its  way.  under  a  38-ft.  head,  into  the 
transmission  system  of  the  Central 
Power  &  Light  Company  in  west  Texas. 
It  was  anticipated  that  the  full  head  of 
45  ft.  would  be  available  by  the  end  of 
the  year  with  the  completion  of  the 
upper  portion  of  the  dam. 

Pennsylvania  Railroad  and  Bal¬ 
timore  Try  to  Adjust  Differences 
Over  Electrification.  —  proposal 
from  the  Pennsylvania  Railroad  to 
refer  to  the  arbitration  of  three  experts 
the  issue  of  overhead  or  underground 
electrification  of  its  tracks  through  the 
city  of  Baltimore  has  not  been  favor¬ 
ably  received  by  the  ^layer’s  advisory 
commission.  The  railroad  professes  its 
desire  to  find  some  other  practicable 
way  than  overhead  lines  to  convey 
pow'er  at  132  kv.  if  such  way  there  be. 
The  city  is  disposed  to  insist  on  the 
lines  going  under  ground. 


Defective  Turbine  at  San  Antonio 
Speedily  Replaced. — The  San  Antonio 
Public  Service  Company  announces  the 
completion  of  the  30,(KX)-kw.  turbo¬ 
generator  at  the  Comal  Power  Com- 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
July  7,  page  48.] 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — Electric  Section,  United  En¬ 
gineering  Societies  Bldg.,  New  York, 
Jan.  10  and  11.  C.  H.  B.  Chapin, 
Grand  Central  Terminal,  New  York. 
American  Engineering  Council — Annual 
meeting,  Washington,  Jan.  14  and 
15.  L,.  W.  Wallace,  26  Jackson 

Place,  Washington. 

Kentucky  Association  of  Public  Utili¬ 
ties — Brown  Hotel,  Louisville,  Jan. 
15  and  16.  E.  F.  Kelley,  Louisville 
Railway  Co.,  Louisville. 

North  Central  Electric  Association  — 
Engineering  Section,  Minneapolis, 
Jan.  21-22  ;  Commercial  Section, 
Minneapolis.  Feb.  25  and  26.  J.  W. 
I..apham,  803  Plymouth  Bldg.,  Minne¬ 
apolis. 

National  Electrical  Manufacturers’  As¬ 
sociation  —  Supply  Division,  Hotel 
Commodore,  New  York,  Jan.  21-26. 
S.  N.  Clarkson,  420  Lexington  Ave., 
New  York. 

American  Institute  of  Electrical  Engi¬ 
neers — Winter  convention.  New  York, 
Jan.  28-Feb.  1  ;  regional  meeting, 

Cincinnati,  March  20-22.  F.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

Vlidwest  Power  Conference  —  Chicago. 
Feb.  12-16.  G.  E.  Pfisterer,  53  W. 
Jackson  Blvd.,  Chicago. 

New  Mexico  Utilities  Association  — 
Franciscan  Hotel,  Albuquerf|ue,  Feb. 
18-20.  Bernard  L.  Wiles,  Alburjuer- 
(iue  Gas  &  Electric  Company,  Albu¬ 
querque,  N.  M. 

Oklahoma  Utilities  Association — Okla¬ 
homa  City,  Afarch  12-14.  E.  F. 
McKay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City. 


pany’s  plant  in  that  city  ahead  of  sched¬ 
ule.  Failure  of  the  3{),(XK)-kw.  unit 
previously  installed  in  that  plant  led  to 
a  rush  joh  on  reblading.  In  the  mean¬ 
time  the  company’s  hydro  plant,  with 
aid"  from  the  Central  Power  &  Light 
plant  at  Luling  and  from  the  Texas 
Power  &  Light  plant  at  Trinidad,  in 
addition  to  water  power  drawn  from  the 
Guadalupe  dams,  enableil  the  company 
to  maintain  its  usual  service. 


Electricity  Wins  in  Dallas 
Pumping  Controversy. — In  a  report  to 
the  City  Commission  of  Dallas  on  the 
relative  initial  cost  and  expense  of  oper¬ 
ation  of  an  electrically  driven  pump  at 
the  city’s  new  pumping  station  at  the 
Bachman  Dam  and  water-storage  reser¬ 
voir  and  those  of  a  steam  plant.  Major 
W.  J.  Powell,  special  referee  in  a  long- 
drawn-out  power  controversy,  recom¬ 
mends  the  electric  installation.  He  as¬ 
serts  that  the  use  of  electricity  will  not 
only  mean  a  saving  of  $300.()(K)  in  ini¬ 
tial  installation  costs  but  an  average  sav¬ 
ing  of  $4,000  to  $5,(KK)  annually  in  fuel 
costs. 


First  State  Application  for  Vir¬ 
ginia  Water  Power. — The  first  ap¬ 
plication  under  the  act  of  the  1928 
General  Assembly  of  Virginia  for  a 
license  to  develop  water  power  will  be 
heard  by  the  State  Corporation  Com¬ 
mission  on  Feb.  7.  It  is  the  petition  of 
the  Virginia-Carolina  Power  Company 
for  permission  to  reconstruct  and  en¬ 
large  its  development  at  Boyd’s  Mill, 
on  the  Roanoke  River  in  Mecklenburg 
County.  The  company  proposes  to 
build  a  concrete  dam  and  power  house 
and  install  30,000  hp.  The  develop¬ 
ment  will  have  the  advantage  of  the 
storage  of  the  Buggs  Island  project  of 
the  Roanoke  River  Power  Company, 
which  is  estimated  at  5,000,000,000  cu.ft. 


Elkins,  W.  Va.,  Flirting  With 
Plan  for  Municipal  Street-Light¬ 
ing  Plant. — Possibility  of  the  establish¬ 
ment  of  a  municipally  owned  electric 
plant  in  Elkins,  W.  Va.,  is  indicated  in 
the  action  of  the  City  Council  in  de¬ 
clining  to  enter  into  a  contract  with  the 
Monongahela-West  Penn  Public  Serv¬ 
ice  Company  for  the  next  five  years  for 
street  lighting  and  power.  In  taking 
such  action  the  Council  approves  the 
report  of  a  special  committee  which  has 
been  studying  the  matter  for  a  year.  As 
an  alternative  it  was  indicateil  that  a 
bond  issue  might  be  submitted  to  the 
citizens  of  Elkins  at  the  March  munici¬ 
pal  election.  Only  the  city’s  own  power 
is  affected,  the  company  holding  an  un¬ 
expired  franchise  for  private  service. 


Mild  Weather  Aids  Lake  Lamoka 
Project. — Because  of  mild  weather 
construction  work  on  the  first  stage  of 
the  Lake  Lamoka  power  development 
project  in  upstate  New  York  is  three 
months  ahead  of  the  schedule,  accord¬ 
ing  to  the  contractors  for  the  first  stage. 
The  3,200-ft.  penstock  of  steel  and 
wood  from  the  top  of  the  hill  over¬ 
looking  Lake  Keuka  to  the  power  house 
at  the  water  level,  has  been  completed. 
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more  than  half  of  the  two-mile  canal 
in  the  hills  is  90  per  cent  completed, 
foundations  for  the  power  house  have 
been  sunk,  steel  work  is  in  place  and 
the  work  of  pouring  the  concrete  is 
g*)ing  forward.  From  the  forebay  the 
water  will  fall  385  ft.  through  the  pen¬ 
stock  to  turn  the  turbines. 


Fifteen  -  Million  -  Dollar  Power 
Station  for  Great  Britain.  —  Con¬ 
struction  of  a  power  station  on  the 
River  .Severn  at  Ironbridge,  in  Shrop¬ 
shire,  Kngland,  at  a  cost  of  $15,000,000, 
has  been  approved  by  the  Electricity 
Commissioners.  It  is  the  first  section 
of  a  project  for  supplying  the  Western 
Midlands  with  electric  power.  The  plant 
will  l>e  completed  in  1930  and  the  whole 
project  in  about  twelve  years,  when 
Ironbridge  will  become  one  of  the  prin¬ 
cipal  base-load  stations  for  central 
England. 


Pate.vt  Examiners  Needed.  —  As 
applications  for  patents  are  being  re¬ 
ceived  at  the  Patent  Office  at  the  rate 
of  8,000  a  month,  there  is  a  constant 
demand  for  competent  examiners,  and 
the  Civil  Service  Commission  fre¬ 
quently  has  to  make  special  efforts  to 
maintain  adequate  eligible  lists  upon 
which  the  Patent  Office  can  draw. 
Examinations  for  positions  as  junior 
patent  examiners  now  are  being  held. 
The  entrance  salary  is  $2.0(K1.  Students 
who  have  had  two  years  of  technical 
and  scientific  instruction  should  be 
able  to  pass  the  examination,  the  com¬ 
mission  believes. 


Wasiiinoton  Electric  Company’s 
CoLUMHiA  River  Project. — Construc¬ 
tion  of  a  hydro-electric  generating 
plant  to  serve  Douglas  and  Chelan 
Counties,  Wash.,  is  contemplated  in  an 
application  filed  with  the  State  Super¬ 
visor  of  Hydraulics  by  W.  H.  McGrath 
for  the  Washington  Electric  Company 
of  Seattle.  The  company  seeks  to  ap¬ 
propriate  24.(K)0  sec. -ft.  from  the 
Columbia  River  for  the  development 
of  60,000  hp.  to  be  used  for  manufac¬ 
turing  purposes,  electrical  operation  of 
railroads,  city  lighting  and  general 
utility  purposes.  The  project  is  es¬ 
timated  to  cost  $8.(X)0.()00,  and  con¬ 
struction  of  a  1.500-ft.  dam  will,  it  is 
promised,  begin  Sept.  1,  1929,  and  be 
completed  by  Jan,  1,  1932. 


Only  75  Complaints  of  Radio  In¬ 
terference  Received  by  Federal 
Radio  Commission  in  Six  Months. — 
In  view  of  the  prevalent  belief  that  elec¬ 
tric  lines  interfere  greatly  with  radio 
transmission,  it  is  suggestive  that  to  only 
75  complainers  in  six  months  did  it 
occur  to  write  to  the  Federal  Radio 
Commission.  The  commission  turned 
the  complaints  over  to  the  National 
Electric  Light  /\ss(Kiation.  which  in 
turn  took  them  up  with  the  individual 
light  and  jiower  operating  companies 
concerned.  The  ass<Kiation  now  reports 
that  a  majority  of  the  complaints  were 
eithei^  from  unreasonable  persons  or 
from  owners  of  su{)ersensitive  receiving 
.sets.  The  association  attributes  the 


great  decrease  in  seriousness  of  a  once- 
threatening  situation  to  the  efforts  made 
by  the  electric  companies  themselves  to 
eradicate  at  once  every  cause  of  inter¬ 
ference  for  which  they  were  responsible 
— one  in  ten,  the  association  estimates. 


Prague  Floodlighted  to  Celebrate 
Czechoslovakia’s  Tenth  Republican 
Anniversary. — The  tenth  anniversary 
of  the  establishment  of  the  Czecho¬ 
slovakian  Republic  was  celebrated  in 
Prague,  the  capital,  in  October,  by  the 
floodlighting  and  general  illumination 
of  historical  buildings  and  monuments, 
many  beautiful  effects  being  achieved. 
The  photograph  here  reproduced  shows 
the  floodlighted  statue  of  Woodrow 
Wilson,  which  was  erected  in  Prague 


in  1928  by  contributions  from  Czecho¬ 
slovakian  Americans,  in  gratitude  for 
the  help  rendered  by  the  American 
President  in  the  establishment  of  the 
new  republic. 


Outside  Application  for  Illinois 
River  Site  in  Oregon  Made  to  State 
Board. — The  Oregon  Water  Board  has 
received  an  application  from  Charles  H. 
Lee  and  Romaine  W.  Myers,  of  Oak¬ 
land.  Calif.,  asking  for  authority  to  store 
410  acre-feet  of  water  from  the  Illinois 
River  and  for  a  permit  to  use  800  sec.-ft. 
of  this  stored  water  for  power  develop¬ 
ment.  The  Illinois  River  is  in  Josephine 
County,  in  the  e.xtreme  southwestern 
section  of  Oregon,  in  territory  at  pres¬ 
ent  served  by  the  California-Oregon 
Power  Company.  The  latter  is  thought 
likely  to  lie  considered  as  the  possessor 
of  prior  right. 


Ohio  Power  Co.mpany’s  New 
Equip.ment  and  Lines  Costing  More 
than  $19,000,000. — According  to  an 
application  made  by  the  Ohio  Power 
Company  to  the  Public  Utilities  Com¬ 
mission  of  Ohio  to  authorize  the  issue 
of  $13,303,000  in  bonds  and  44,366 
shares  of  preferred  stock  to  pay  for 
additions  and  betterments,  $9,628,000 
in  bonds,  along  with  32,105  shares  of 
preferred  stock  at  $100  par  value,  will 


go  to  pay  for  the  great  165,000-kw. 
turbo-generator  unit  under  construction 
at  the  Philo  plant  and  for  the  132-kv. 
double-circuit  transmission  line  to  be 
erected  from  Philo,  12  miles  south  of 
Zanesville,  to  Fostoria  via  Shelby  and 
from  Shelby  to  Alliance  and  vicinity. 
The  new  unit’s  cost  is  put  at  $17,328,000 
and  the  cost  of  the  transmission  line 
at  $1,897,120.  The’  new  generator  will 
give  the  Philo  plant  a  total  rating  of 
245,000  kw. 


Lower  Rates  for  Manchester  and 
Nashua,  N.  H. — A  lower  schedule  of 
rates  for  the  Manchester  and  Nashua 
districts  has  been  filed  with  the  State 
Public  Service  Commission  by  the 
Public  Service  Company  of  New 
Hampshire,  to  become  effective  Jan.  1. 
The  highest  rate  now  paid  for  elec¬ 
tricity,  11  cents  per  kilowatt-hour,  will 
be  reiluced  to  10  cents,  and  it  is  es¬ 
timated  that  the  aggregate  saving  to 
consumers  will  be  not  less  than  $63,000 
a  year.  The  new  rate  is  divided  into 
four  steps,  10,  7,  4  and  2  cents,  the 
size  of  the  steps  varying  with  the 
size  of  the  house.  A  new  commercial 
lighting  rate  will  be  divided  into  three 
steps. 

Progress  Made  on  Governmental 
Electric  Sy.stem  in  Saskatchewan 
Province. — The  scheme  for  a  province¬ 
wide  distribution  of  electrical  energy 
under  the  auspices  of  the  government  of 
Saskatchewan.  Canada,  has  been  ad¬ 
vanced  by  the  Saskatoon  City  Council’s 
approval  of  a  final  draft  of  the  power 
agreement  between  the  city  and  the 
provincial  government.  This  will  lead 
to  the  sale  of  the  municipal  power  plant 
to  the  government  and  the  erection  by 
the  latter  of  a  10.000-kw.  plant  by  next 
fall  from  which  it  will  supply  Saskatoon 
and  probably  a  great  portion  of  the  sur¬ 
rounding  country  with  electricity.  This 
generating  station  is  expected  to  be¬ 
come  the  nucleus  of  a  northern  system 
of  distribution  of  electrical  energy  in 
the  province. 


Pacific  Gas  &  Electric  Contract 
WITH  Nevada  Irrigation  District 
Holds. — The  Nevada  Irrigation  Dis¬ 
trict,  the  second  largest  in  California, 
has  received  an  initial  payment  from  the 
Pacific  Gas  &  Electric  Company  of 
$190,208  under  a  50-year  contract  be¬ 
tween  the  district  and  the  power  com¬ 
pany.  This  payment  sets  at  rest  rumors 
that  the  contract  had  been  repudiated  by 
the  company.  It  is  also  stated  that  a 
supplemental  contract  is  being  prepared 
between  the  district  and  the  company 
which  is  officially  estimated  to  produce- 
about  $85,000  net  annually.  Revemti' 
received  by  the  district  under  the  agree¬ 
ments  are  for  waters  delivered  from  it' 
mountain  division  to  the  power  company 
for  use  in  seven  hydro-electric  plants. 


Cleveland  Electric  Illuminating 
Company  to  Install  a  35,000-Kw. 
Generator  at  Avon. — Authorization 
of  a  budget  of  $11,000,000  for  improve¬ 
ments  and  extensions  of  the  Cleveland 
Electric  Illuminating  Company’s  system 
in  1929  has  just  been  announced.  Mo't 
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important  amonpf  the  extensions  is  the 
installation  of  two  boilers  and  a  turbo¬ 
generator  of  35,000-kw.  rating  at  Avon 
station,  bringing  the  installed  capacity 
of  this  plant  up  to  140, (X)()  kw,  and  in¬ 
creasing  the  total  generating  capacity 
of  the  company’s  system  to  more  than 
450.000  kw.  The  cgmpany’s  light  and 
power  consumers  in  Cleveland  and 
Northeastern  Ohio  have  increased  to 
approximately  300.000.  Its  output  for 
1928  is  estimated  at  1,325,0(X),000 
kw.-hr. 


East  River  Station’s  160,000-Kw. 
Generating  Unit  to  Be  Completed 
Next  Fall. — M.  S.  Sloan,  president 
of  the  New  York  Edison  and  associated 
companies,  announces  the  placing  of  an 
order  with  the  International  Combus¬ 
tion  Engineering  Company  for  three 
boilers  of  extraordinary  size  to  supply 
the  160.000-kw.  generator  which,  as 
previously  announced,  the  General 
Electric  Company  has  under  construc¬ 
tion  for  the  East  River  Station  on 
Fourteenth  Street,  New  York.  Deliv¬ 
ery  of  the  boilers  is  expected  to  start 
in  about  four  months,  and  the  unit  will, 
Mr.  Sloan  says,  be  placed  in  operation 
about  the  first  of  next  September. 
Details  of  the  steam  equipment  ordered 
are  printed  under  “Activities  of  the 
Trade”  (page  1328). 


Bids  Expected  Next  Month  on 
Delaware  &  Lackawanna  Electrifi¬ 
cation. — It  is  authentically  reported 
that  bids  will  be  made  in  January  on  the 
Delaware.  Lackawanna  &  Western  elec¬ 
trification  project  covering  its  main 
lines  out  of  New  York  to  Dover,  N.  J., 
and  also  suburban  branch  lines.  This 
electrification  is  to  be  3,000-volt  direct 
current.  No  decision  has  yet  been  made 
about  the  sources  of  power  supply,  but 
it  is  understood  that  negotiations  are 
being  conducted  with  the  Public  Service 
Company  of  New  Jersey  and  the  Insull 
and  Barstow  interests  in  that  state  and 
that  simultaneous  studies  have  been 
made  as  to  the  costs  involved  in  pro¬ 
ducing  power  by  means  of  a  railroad 
power  station.  Jackson  &  Moreland  are 
consulting  engineers  for  the  railroad  in 
connection  with  this  electrification. 


Georgia  Power  Company  Makes 
Difficult  Installation  in  New  At¬ 
lanta  District. — One  of  the  largest 
projects  of  its  sort  ever  undertaken  in 
Atlanta  was  recently  completed  when 
officials  of  the  Georgia  Power  Company 
turned  on  the  power  in  the  new  Pryor 
Street-Central  Avenue  area  of  the 
city.  Eight  utility  lines  were  in  opera¬ 
tion  in  the  area  covered  by  recent  via¬ 
duct  construction,  and  the  task  of  in¬ 
stalling  necessary  conduits  and  mains 
without  disturbing  existing  service  pre¬ 
sented  difficult  problems.  The  power 
company,  in  installing  power,  gas  and 
steam-heat  lines,  put  sufficient  building 
material  underground  in  this  area,  it  is 
said,  to  construct  a  25-story  building. 
Approximately  23  miles  of  duct  line  and 
14  miles  of  cable  for  electric  service 
were  installed  without  any  interruption 
of  service. 


Recent  Court 
Decisions 

c//k _ 

Oklahoma  “White  Way”  Impro\t-- 
ment  District  Upheld. — In  Bragdon  vs. 
City  of  Muskogee,  the  Oklahoma  Supreme 
Court  has  upheld  the  right  of  a  city  to  pro¬ 
vide  specifically  by  charter  for  “white  way” 
improvement  districts.  The  essential  ele¬ 
ment  of  a  local  improvement  is  that  it  shall 
benefit  the  property  upon  which  the  costs 
are  assessed  in  a  manner  local  in  its  nature 
and  not  enjoyed  by  the  property  generally 
in  the  city.  The  fact,  however,  that  the 
local  improvement  may  incidentally  benefit 
the  entire  city  does  not  destroy  its  use  as 
a  foundation  for  local  assessment.  A  spe¬ 
cial  provision  in  the  Muskogee  city  charter 
which  authorizes  a  special  assessment  for 
payment  of  all  benefits  for  special  light¬ 
ing  districts  is  authorized  by  the  Oklahoma 
Constitution,  the  court  held. 


Fifteen  Years’  Non-Use  Renders 
Water  Rights  Void. — In  the  opinion  of 
the  United  States  District  Court  for  Ore¬ 
gon,  the  abandonment  and  non-use  of  a 
water-power  right  extending  for  a  period 
of  fifteen  years  is  sufficient  ground  up<in 
w'hich  to  declare  such  right  void.  This  is 
its  finding  in  California-Oregon  Power 
Company  vs.  City  of  Gold  Hill  and  the 
Beaver- Portland  Cement  Company,  in 
which  it  was  sought  to  enjoin  the  defend¬ 
ants  from  constructing  a  power  dam  over 
certain  property  of  riparian  character  along 
the  Rogue  River  and  claimed  by  the  plain¬ 
tiff  utility.  The  water  rights  previously  ac¬ 
quired  by  the  respondents  in  this  case  were 
is.sued  by  the  state  in  1911,  the  city  of 
Gold  Hill  being  the  original  holder  of  the 
grant.  No  active  use  was  made  of  the 
rights  by  the  municipality,  however,  and 
in  1926  the  city  disposed  of  both  rights  and 
other  utility  property  to  the  Beaver- Port¬ 
land  Cement  Company  for  a  consideration 
of  $22,600.  The  latter,  in  order  to  e.\tend 
its  electric  service,  attempted  to  proceed 
with  the  construction  of  dams  and  addi¬ 
tional  power  facilities  along  that  portion 
of  the  river  which  was  filed  iqion  by  the 
Gold  Hill  authorities.  The  court  holds  that 
such  oiierations  cannot  be  undertaken,  the 
original  water  rights  having  been  rendered 
void  by  reason  of  non-use.  The  restrain¬ 
ing  order  further  prevents  the  Beaver- 
Portland  company  from  diverting  any  of 
the  water  in  a  way  to  prevent  its  potential 
use  by  the  California-Oregon  Power 
Company. 


Commi.ssion  Has  No  Jurisdictio.n  Over 
Stock  Issues  of  Company  Incorporated 
IN  .Another  State. — Action  of  the  Cali¬ 
fornia  Railroad  Commission  in  declining 
to  permit  the  Southern  Sierras  Pow'er  Com¬ 
pany  to  issue  $2,000,000  of  preferred  stock 
for  refunding  of  outstanding  indebtedness, 
on  the  ground  that  the  applicant  company 
being  a  Wyoming  and  hence  a  foreign  cor¬ 
poration  the  commission  possessed  no  juris¬ 
diction  over  its  issuance  of  stock,  has  been 
sustained  by  the  California  Supreme  Court, 
which  'said :  “While  the  Legislature  has 
the  power  to  dictate  under  what  terms  and 
conditions  foreign  corporations  may  trans¬ 
act  business  in  this  state,  this  power  does 
not  extend  so  far  as  to  give  the  Legislature 
the  power  to  regulate  or  control  the  intra 
vires  act  of  such  corixirations  concerning 
their  internal  affairs.  Over  such  matters  it 
has  no  power  of  control.  .  .  .  Nor  does 

the  fact  that  a  foreign  corporation  engaged 


in  business  within  the  state  is  within  the 
jurisdiction  of  the  state  courts  in  suits 
against  it  upon  its  contracts  or  for  fraud 
practiced  in  the  oiieration  of  its  business 
subject  it  to  legislation  purixirting  to  reg¬ 
ulate  the  exercise  of  its  inherent  p<iwers. 
.  .  .  For  the  same  reason  courts  will 

refuse  to  exercise  visitorial  powers  over 
foreign  corporations  or  interfere  with  the 
management  of  their  strictly  internal 
affairs.  .  .  .  While  the  term  ‘internal 

affairs’  is  more  or  less  indefinite,  there  can 
be  no  question  that  the  issuance  of  stock 
by  a  corporation  is  purely  an  internal  affair, 
and  to  entertain  an  action  to  compel  its 
issuance  would  clearly  constitute  the  e.xer- 
cise  of  visitorial  powers  over  the  corpora¬ 
tion  or  an  interference  with  the  manage¬ 
ment  of  its  internal  affairs.  From  the  very 
nature  of  corporate  stock,  which  is  created 
by  and  under  the  authority  of  a  state,  the 
right  or  duty  to  issue  it.  like  the  other 
attributes  of  the  corporation,  is  goveriied 
by  the  local  laws  of  the  state  from  which 
it  derives  its  existence  and  not  by  that  of 
any  other  state.” 

^  '~W^ 

Commission 

Rulings 

C/^ _ 

CoNTR.\CTS  Previously  Made  with  In¬ 
dividual  Co.mplainants  Not  Cause  for 
Upholdi.ng  Co.mplaint  Against  New 
Rate. — The  Borough  of  Mount  Union,  Pa., 
and  sundry  individuals  complained  against 
a  new  standardizing  rate  made  by  the  Penn 
Central  Light  &  Power  Company  and 
offered  in  evidence  contracts  between  the 
borough  and  the  respondent’s  predecessor 
providing  for  service  to  individual  patrons 
at  rates  named  therein.  No  evidence  was 
offered  by  the  complainants  as  to  the  rea¬ 
sonableness  of  either  the  contract  rates  or 
the  rates  contained  in  the  tariff  under  coin- 
plaint.  The  Pennsylvania  Public  Service 
Commission  declared  that  the  fact  that  a 
contract  had  been  made  as  to  rates  to  be 
charged  to  individual  consumers  within  a 
borough  was  not  sufficient  to  warrant  the 
commission  in  sustaining  a  complaint, 
where  no  evidence  was  offered  as  to  the 
reasonableness  of  the  rates  involved. 


Indiana  Commission  Makes  Tw'o  Rad¬ 
ical  Rulings. — The  Indiana  Public  Service 
Commission  has,  through  a  recent  ruling, 
broken  a  monopoly  on  telephone  service  in 
the  city  of  Versailles  by  permitting  an 
outside  company  to  invade  that  territory. 
The  already  established  company,  which 
may  be  joined  by  other  utilities,  is  ex¬ 
pected  to  make  a  strenuous  fight  against 
this  order,  which  smashes  a  virtual  rule 
that  has  stood  almost  since  the  establish¬ 
ment  of  the  commission.  At  the  same 
session  the  •  commission  issued  what 
amounted  to  another  warning  to  utilities 
that  “boosting”  of  valuations  might  lead  to 
rates  which  will  not  make  capital  outlays 
so  profitable  as  the  owners  would  desire. 
This  warning  was  contained  in  an  order 
establishing  for  the  Eastern  Indiana  Gas 
Company  in  five  Indiana  cities  a  rate  that 
will  give  only  per  cent  profit  to  the 
utility  on  the  investment.  The  commis¬ 
sion’s  order  blames  the  company  for  in¬ 
vestment  increases  of  more  than  50  per 
cent  in  the  last  year  without  thought  of 
whether  the  higher  rates  would  be  feasible 
in  the  community.  “It  is  unfair  to  make 
investments  in  extensions  that  will  neces¬ 
sitate  high  rates,  and  the  utility  must  stand 
a  low  rate  in  face  of  such  circumstances,” 
the  order  said. 
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News  About  Men  of  the  Industry 

qJK. _ I _ 


•  Shaw  and  Loeb  Resign 
Vice-Presidencies 

Phillips  B.  Shaw  and  Leo  Loeb,  vice- 
presidents  of  the  National  Electric 
Power  Company,  have  resigned  to  de¬ 
vote  their  time  to  other  public  utility 
companies  in  which  they  have  purchased 
an  interest.  In  association  with  others 
they  have  acquired  the  properties  owned 
and  operated  by  the  United  States  Elec¬ 
tric  Power  Corporation,  an  Albert 
Emanuel  organization.  Operation  and 
management  of  these  properties  will  he 
carried  on  by  the  North  American  Gas 
&  Electric  Company,  a  new  company 
incorporated  in  Delaware.  Mr.  Shaw 
will  he  president.  Mr.  Loeb  vice-presi¬ 
dent  and  treasurer  and  L.  E.  Yeager  of 
the  United  States  Electric  Power  Cor¬ 
poration  vice-president,  with  head¬ 
quarters  in  New  York.  Mr.  Shaw  has 
been  vice-president  in  charge  of  opera¬ 
tions  for  the  National  Electric  Power 
Company  since  its  inception  and  Mr. 
Loeb  has  been  vice-president  in  charge 
of  new  properties,  rates,  valuations  and 
power  business  since  the  Albert  Emanuel 
Company,  Inc.,  of  which  he  was  a  vice- 
president,  was  merged  into  the  National 
Electric  Power  Company  four  years 

ago.  _ 

R.  Erskine,  president  of  the 
.Studebaker  Company,  has  been  elected 
a  director  of  the  Electric  Household 
Utilities  Corporation. 

Henry  I.  Harriman,  president  of  the 
New  England  Power  Company,  has 
l)een  appointed  a  trustee  of  the  Boston 
Elevated  Railway  by  Governor  Fuller 
of  Massachusetts. 

J.  Leo  Welch  has  been  appointed 
assistant  engineer  in  the  electric  depart¬ 
ment  of  the  Syracuse  Lighting  Com¬ 
pany,  Syracuse,  N.  Y.  Mr.  Welch 
formerly  engaged  in  electrical  con¬ 
struction  work  for  the  U.  G.  1.  Con¬ 
tracting  Company  and  more  recently 
has  served  as  superintendent  of  plants 
for  the  Syracuse  utility. 

Charles  H.  Kenney,  formerly  dis¬ 
tribution  engineer  for  the  Brooklyn 
Edison  Company,  has  joined  the  Rome 
Wire  Company  division  of  the  General 
Cable  Corporation,  where  he  will  be 
occupied  in  field  engineering  work  in 
the  metropolitan  section. 

Arthur  W.  Thompson,  president  of 
the  United  Gas  Improvement  Com¬ 
pany,  has  left  the  East  for  a  trip 
to  the  Pacific  Coast.  Mr.  Thomp¬ 
son  will  visit  Cuba,  Panama  and 
California.  A  return  trip  overland  will 
carry  him  through  the  Grand  Can¬ 
yon.  After  returning  to  Philadelphia 
for  a  short  period,  Mr.  Thompson  will 
sail  from  New  York  on  Jan.  19  for  a 
Mediterranean  cruise  on  the  steamship 
iMurcntic.  He  will  return  to  Philadel¬ 
phia  March  7.  Because  of  impaired 


health,  he  was  recently  granted  a  six 
months’  leave  of  absence  by  the  board 
of  directors.  Continued  improvement 
has  been  noted  in  Mr.  Thompson’s  con¬ 
dition  in  the  last  two  weeks. 

Ernsberger  Relinquishes 
Duties  in  Oklahoma  City 

Earl  R.  Ernsberger,  president  and 
general  manager  of  the  Southwestern 
Light  &  Power  Company,  has  resigned 
to  devote  his  entire  attention  to  his  per¬ 
sonal  oil  and  agricultural  interests  in 
Texas  and  Oklahoma.  When  Mr.  Erns¬ 
berger  assumed  executive  charge  of  the 
Southwestern  Cities  Electric  Company, 
the  predecessor  of  the  Southwestern 
Light  &  Power  Company,  in  1922,  he 
had  already  established  a  reputation  for 
progressive  and  efficient  management  in 
the  public  utility  field.  In  1913  he  be- 


E.  R.  Ernsberger 


came  identified  with  the  Charles  City 
(Iowa)  Western  Railway  Company  as 
vice-president  and  general  manager. 
This  was  a  losing  property,  but  during 
his  management  it  was  electrified  and 
put  on  a  paying  basis  and  was  operating 
as  such  when  he  removed  to  Oklahoma. 

A  graduate  civil  engineer,  Mr.  Ernsber¬ 
ger  entered  the  employ  of  the  Pennsyl¬ 
vania  Railroad  Company,  at  Pittsburgh. 
Pa.,  later  transferring  his  interests 
to  Cleveland  as  assistant  to  the  chief 
engineer  of  the  Wheeling  &  Lake  Erie 
Railroad.  He  first  became  connected 
with  electrical  operations  through  the 
electrification  of  the  Northwestern  Ele¬ 
vated  Railroad  in  Chicago  and  he  en¬ 
tered  the  electric  light  and  power  in¬ 
dustry  as  chief  engineer  and  general 
manager  of  the  Mount  Hood  Railway 
&  Power  Company,  Portland,  Ore.  Mr. 
Ernsberger  has  been  a  member  of  the 
executive  board  of  the  Oklahoma  Utili¬ 
ties  Association  for  three  years  and  was 
president  of  the  association  last  year. 
His  interest  and  co-operation  in  the 
work  of  the  association  before,  during 
and  subsequent  to  his  term  as  president 
have  been  without  limits. 


R.  T.  Porter,  for  the  past  year  super 
intendent  of  operations  in  the  Dublin 
district  of  the  (leorgia  Power  Companr . 
has  been  appointed  assistant  manager 
of  the  new  Macon  division  of  the  com 
pany.  Mr.  Porter  is  a  graduate  of  the 
Alabama  Polytechnic  Institute  and  wa^ 
formerly  identified  with  the  Alabama 
Power  Company. 

Nelson  L.  Manter  has  been  ap¬ 
pointed  farm  service  engineer  for  the 
Central  Maine  Power  Company.  Hi^ 
chief  duties  will  l)e  to  build  up  the  load 
on  farm  service  extensions.  Mr.  Manter 
is  well  equipped  to  pursue  this  type  of 
work,  having  been  brought  up  on  a  farm 
and  later  taking  agricultural  courses 
while  attending  college. 

Henry  R.  Stevens,  formerly  con¬ 
nected  with  Thebo,  Starr  &  Anderton 
of  San  Francisco,  has  opened  a  consult¬ 
ing  engineer’s  office  in  Seattle,  asso¬ 
ciated  with  Miles  E.  Clark,  formerly 
assistant  chief  engineer  with  the  Public 
Service  Commission  of  the  State  o. 
Washington.  Mr.  Stevens  will  special¬ 
ize  in  design  and  construction  of  steam 
and  hydro-electric  developments  and 
valuation  and  rates  of  public  utilities. 

Leon.^rd  D.  Densmore,  for  the  past 
two  years  secretary  of  the  Nebraska 
State  Railway  Commission,  has  resigned 
to  become  assistant  counsel  for  the  Cen¬ 
tral  West  Public  Utilities  Company  of 
Omaha,  of  which  Frank  J.  Milhollan, 
for  ten  years  chairman  of  the  North 
Dakota  Commission,  is  president.  Mr. 
Densmore  is  succeeded  by  Hugh  M. 
Drake  of  Kearney  as  commission  secre¬ 
tary. 

Fr.\nk  Bolster,  formerly  engineer 
in  the  electrical  department  of  the 
Syracuse  Lighting  Company,  has  joined 
the  staff  of  the  Rome  Wire  Company 
division  of  the  General  Cable  Corpo¬ 
ration  as  supervisory  engineer.  Mr. 
Bolster  will  be  located  at  Rome  and  will 
devote  his  time  to  engineering  work  in 
connection  with  the  application  of  this 
company’s  product  in  the  central-station 
field. 

W.  R.  Dixon,  formerly  supervisor  of 
industrial  sales  New  York  Power  &• 
Light  Corporation,  Albany,  has  been  ap¬ 
pointed  division  engineer  of  the  Capitol 
division  with  headquarters  in  Albany. 
Mr.  Dixon  became  identified  with  the 
New  York  Power  &  Light  Corporation 
in  the  spring  of  this  year,  after  severin.i; 
his  connection  with  the  Florida  Public 
Service  Company,  where  he  was  gen¬ 
eral  superintendent,  having  head¬ 
quarters  at  Orlando.  Formerly  be 
served  the  Piedmont  Power  &  Light 
Company  as  president  and  general 
manager,  and  when  this  company  wa.s 
sold  he  became  manager  of  the  san  e 
section  under  the  North  Carolina  Pnn- 
lic  Service  Company.  Mr.  Dixon  h  i' 
also  served  the  Kentucky  &  West  \  ir- 
ginia  Power  Company  and  the  Cutle'- 
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Haininer  Matiulaciunnjj  Company  at 
Milwaukee,  VV’is.  He  is  a  graduate  of 
Virginia  Polytechnic  Institute  and  a 
menil)er  of  the  American  Institute  of 
Electrical  Engineers. 

James  R.  Koch,  who  for  the  past 
five  years  has  been  distribution  engineer 
for  the  Pennsylvania  Electric  Company, 
Johnstown,  Pa.,  is  now  chief  engineer 
of  the  Manila  Electric  Company. 

Hox.  J.  L.  Perron,  minister  of  roads 
for  the  Province  of  Quebec,  has  been 
elected  a  director  of  the  Shawinigan 
W'ater  &  Power  Company  to  fill  the 
vacancy  created  by  the  death  of  R.  W. 
Kelly  of  New  York.  Mr.  Perron  is 
also  a  director  of  United  Securities,  the 
Montreal  Tramways  Company,  the  Can¬ 
ada  Cement  Company,  und  several  other 
industrial  corporations. 

Major  Ja.mes  R.  Werth  has  just 
been  appointed  commercial  manager  for 
the  State  of  Sao  Paulo.  Brazil,  for  the 
Empresas  Electricas  Brasileiras,  Sao 
Paulo,  an  Electric  Bond  &  Share  prop¬ 
erty.  He  was  formerly  head  of  the 
new-business  division  of  the  Florida 
Power  &  Light  Company,  also  a  sub¬ 
sidiary  of  the  Electric  Bond  &  Share 
Company. 

J.  H.  Dunlap,  formerly  sales  man¬ 
ager  of  the  Missouri  Public  Service 
Company  at  Warrensburg.  Mo.,  has 
been  appointed  commercial  manager  for 
all  the  properties  of  the  company.  John 
Cross,  who  has  been  in  the  service  de¬ 
partment  of  the  Warrensburg  office,  has 
been  selected  to  succeed  Mr.  Dunlap  as 
local  sales  manager. 

R.  L.  Grissom,  manager  of  the 
Natchez  properties  of  the  Southwestern 
Gas  &  Electric  Company,  will  head  the 
Natchez  Association  of  Commerce  as 
president  for  1929,  the  nomination  hav¬ 
ing  been  accepted  in  the  report  of  the 
nominating  committee  presented  at  the 
recent  directors’  meeting.  Mr.  Grissom 
has  shown  keen  interest  not  only  in 
the  affairs  of  the  Association  of  Com¬ 
merce  but  also  has  assumed  leadership 
in  all  civic  enterprises. 

Edward  F.  Kelly  has  been  appointed 
e.xecutive  manager  of  the  Central  Illi¬ 
nois  Public  Service  Company,  Spring- 
field,  in  charge  of  safety,  public  relations 
and  the  commercial  department.  Mr, 
Kelly  enters  upon  his  new  duties  with 
an  unusual  background  of  utility  oper¬ 
ative  e.xperience.  A  graduate  of  the 
•Massachusetts  Institute  of  Technology, 
lie  entered  the  employ  of  the  New  York 
1‘Mison  Company  and  served  for  a 
!)eriod  of  four  years  as  power  salesman 
before  being  appointed  assistant  man- 
•iger  of  the  power  department.  In  1913 
be  became  identified  with  the  Central 
Illinois  Public  Service  Company  as 
liower  salesman  and  not  long  afterward 
liecame  assistant  manager  of  the  com¬ 
mercial  department.  After  spending 
three  years  in  this  position  he  was 
transferred  to  the  Twin  State  Gas  & 
Idectric  Company  as  commercial  man- 
«'iyfer.  and  the  performance  of  these 
duties  was  relinquished  when  he  entered 
mihtary  service.  Following  his  dis¬ 
charge  he  re-entered  the  employ  of  the 


Central  Illinois  Public  Service  Com¬ 
pany  as  division  manager  at  Mattoon, 
the  position  he  was  holding  at  the  time 
of  his  recent  promotion. 

B.  R.  Chestney  of  Macon  has  been 
named  manager  of  the  Macon  division 
of  the  Georgia  Power  Company.  Mr. 
Chestney  became  acting  manager  of  the 
Macon  utilities  some  months  ago,  when 
L.  A.  Magraw,  vice-president  and  gen¬ 
eral  manager,  affiliated  himself  with  the 
South  Carolina  Power  Company  in  an 
official  capacity.  The  consolidation  of 
the  three  public  service  corporations 
operating  in  Macon  with  the  Georgia 
Power  Company  became  effective  Dec. 
1,  when  a  new  charter  was  issued  by 
the  Secretary  of  State. 

H.  H.  Dewey  of  Schenectady  has 
been  appointed  vice-president  of  the 
International  General  Electric  Company, 
Inc.,  according  to  an  announcement 
made  by  President  Clark  H.  Minor.  Mr. 
Dewey  has  been  assigned  supervision  of 
all  interests  of  the  company  in  connec¬ 
tion  with  Russian  business.  As  as¬ 
sistant  engineer  of  the  central-station 
department  of  the  General  Electric  Com¬ 
pany,  Mr.  Dewey  was  called  upon  to  go 
to  Russia  in  1927  and  again  in  1928 
on  plans  for  public  utility  developments 
in  that  country. 

Frank  E.  Boyd,  for  23  years  con¬ 
nected  with  the  General  Electric  Com¬ 
pany  and  for  sixteen  of  those  years  man¬ 
ager  of  motor  sales  of  the  industrial 
department  in  the  San  Francisco  office, 
has  resigned  to  l>ecome  a  partner  in  the 
Pacific  Electric  Motor  Company  and  the 
Resilient  Terminals  Company  of  Oak¬ 
land,  Calif.  His  greatest  work  has  been 
in  the  building  up  of  systems  of  motor 
agents,  and  developing  the  motor  busi¬ 
ness  with  the  larger  manufacturers.  He 
has  been  a  pioneer  in  the  electrification 
of  agriculture  and  is  a  member  of  the 
California  State  Committee  on  the  Rela¬ 
tion  of  Electricity  to  Agriculture.  In 
addition  he  has  been  a  director  of  the 
San  Francisco  Electrical  Development 
League  and  the  Pacific  Coast  Electrical 


.Association. 

Obituary 

C/^i _ 

O.  B.  ViNAL,  superintendent  of  the 
department  of  turbine  inspection  for  the 
General  Electric  Company  in  the  New 
England  States,  died  recently  at  his 
home,  in  Boston,  Mass.  Mr,  Vinal  had 
been  connected  with  the  General  Elec¬ 
tric  Company  for  the  past  eleven  years 
and  was  well  known  in  its  engineering 
department. 

George  L.  Riggs,  president  of  the 
Standard  Electric  Time  Company, 
.Springfield,  Mass.,  manufacturer  of  syn¬ 
chronized  electric  clock  .systems,  electric 
fire  alarm  systems,  systems  for  deliver¬ 
ing  and  mea.suring  electric  energy  used 
in  school  laboratories  and  classroom 
demonstrations,  and  other  electrical 
equipment,  died  in  Springfield,  Dec.  20, 
after  a  short  illness.  He  was  54  vears 


old.  Mr.  Riggs  entered  the  employ  ol 
the  Standard  Electric  Time  Companj 
at  the  age  of  20  and  purchased  the  com¬ 
pany’s  assets  in  1895. 

James  A.  Leroy,  assistant  to  the 
superintendent  of  the  central  division  ol 
the  Public  Service  Electric  &  Gas  Com¬ 
pany,  Newark,  N.  J.,  and  formerly  super¬ 
intendent  of  the  Elizabeth  district,  died 
Dec.  19  of  heart  disease.  His  age  was 
46.  Mr.  Leroy  was  born  in  Alpena, 
Mich.  He  started  his  career  with  the 
United  Electric  Light  &  Power  Com¬ 
pany  of  New  York  as  a  meter  reader  in 
1898  and  in  1900  he  went  to  the  Man¬ 
hattan  Elevated  Railway  as  a  wireman 
when  it  changed  from  steam  to  elec¬ 
tricity. 

Frank  C.  Wagner,  president  of  the 
Rose  Polytechnic  Institute,  was  killed  by 
an  automobile  Nov.  21.  Dr.  Wagner 
had  been  president  of  the  Institute  since 
1923.  Though  early  in  his  career  he 
spent  three  years  in  the  employ  of  the 
Thomson-Houston  Electric  Company  a.N 
erecting  engineer,  he  devoted  his  time 
essentially  to  academic  work.  From 
1890-1896  he  was  assistant  professor  of 
mechanical  engineering  at  the  Uni¬ 
versity  of  Michigan,  associate  profes.sor 
of  steaiu  and  electrical  engineering  at 
Ro.se  Polytechnic  Institute  from  1896- 
1904  and  from  that  date  to  his  election 
as  president  he  was  professor  of  steam 
engineering  and  assiKiate  professor  of 
electrical  engineering  there. 

Oscar  F.  Lackey,  who  for  a  time 
served  as  vice-president  and  general 
manager  of  the  Colorado  Springs  Light, 
Heat  &  Power  Company,  and  who  re¬ 
cently  was  appointed  chairman  of  the 
Maryland  State  Roads  Commission,  died 
at  his  home  near  Baltimore  Dec.  19  as 
the  result  of  pneumonia.  He  was  54 
years  of  age.  After  engaging  in  variou> 
engineering  enterprises  Mr.  Lackey  be¬ 
came  connected  with  the  Colorado  com¬ 
pany  in  1922,  later  severing  his  connec¬ 
tion  with  that  utility  to  transfer  his  in¬ 
terests  to  Philadelphia.  From  1924  to 
1927  he  was  head  of  the  Baltimore 
Bureau  of  Transportation  and  then  took 
up  consulting  engineering  work  in  Balti¬ 
more.  He  was  about  U)  assume  his 
duties  as  chairman  of  the  State  Roads 
Commission  when  he  died. 

Richard  M.  Kerschner,  who  had 
been  associated  with  Hubbard  &  Com¬ 
pany  for  the  past  sixteen  years,  died 
Dec.  8  at  his  home  in  Zelinople,  Pa., 
after  a  short  illness.  Upon  leaving 
school  Mr.  Kerschner  obtained  a  posi¬ 
tion  with  the  old  Chicago  Edison  Com¬ 
pany,  with  which  he  remained  until 
1900,  when  he  joined  the  sales  force  of 
the  Union  Electric  Company  of  Pitts¬ 
burgh.  In  1914  he  joined  the  .sales  de¬ 
partment  of  Hubbard  &  Company,  later 
becoming  sales  manager.  In  1924  he 
supervised  the  building  of  the  new  Hub¬ 
bard  factory  at  Oakland.  Calif.,  remain¬ 
ing  in  charge  there  until  1927,  when  he 
returned  to  Pittsburgh  to  assume  charge 
of  the  department  of  development  and 
research,  in  which  position  he  was  active 
up  to  the  time  of  his  death.  He  had 
a  host  of  friends  among  the  central- 
station  men  of  the  country. 
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Renewed  Interest  Appears 
in  Bond  Buying 

Bond  sales  on  the  Xew  York  Stock 
Exchange  were  substantially  heavier  in 
volume  during  November  than  in  Octo¬ 
ber  and  they  showed  a  25  per  cent  in¬ 
crease  over  September  of  this  year, 
according  to  the  current  quarterly  bond 
review  recently  issued  by  Halsey, 
Stuart  &  Company.  "Further  indica¬ 
tions  of  renewed  interest  in  bond 
buying,”  the  report  says,  "is  the  fact 
that  the  investment  market  of  1928  to 
<late  appears  to  have  absorbed  more 
bonds  than  it  did  during  the  corre¬ 
sponding  period  in  1927.  Although  the 
new-capital  bond  offerings  of  the  first 
ten  months  in  1928  were  less  in  volume 
by  $750,(KM).()()0  than  in  1927,  careful 
estimates  indicate  that  the  market  also 
absorbed  something  over  $8(M).(M)0.()()() 
which  the  banks  li(iuidated  from  their 
reserves  during  the  July- September 
stringency  period.  Individual  investors 
and  institutions  without  the  help  of 
the  bank  jutrchases,  therefore,  seem  to 
have  bought  more  bonds  this  year  by 
from  fifty  to  a  hundred  million  than 
were  absorbed  last  year,  when  the  banks 
were  also  buying  heavily.  Further¬ 
more.  according  to  investment  statistics 
of  6(X)-odd  banks  which  re|K)rt  weekly 
to  the  Federal  Reserve  Board,  liquidat¬ 
ing  on  the  part  of  these  banks  ceased 
about  the  first  of  October,  and  since 
Nov.  1  they  have  been  buying  bonds 
steadily.  Tins,  of  Cf)urse.  indicates  that 
a  new  demand  has  re-entered  the  bond 
market,  which  should  prove  a  support¬ 
ing  factor  to  bond  prices. 

Merger  of  Bond  and  Share 
Companies  Rumored 

Rumors  of  the  impending  consolida¬ 
tion  of  the  Electric  Bond  &  Share  Com¬ 
pany  and  the  Electric  Bond  &  Share 
Securities  Corporation  persist,  although 
not  yet  confirmed  by  officials  of  the 
companies.  The  accepted  view  seems 
to  l)e  that  consolidation  of  the  two 
would  be  a  normal  procedure  and  cur¬ 
rent  press  reports  go  so  far  as  to  out¬ 
line  the  probable  dividend  policy  of  the 
merged  organization. 

riie  occasion  of  the  formation  of  Elec¬ 
tric  Bond  &  Share  .Securities  and  the 
background  of  the  two  companies  sug¬ 
gest  grounds  for  the  current  rumors. 
.About  four  years  ago  the  ( leneral  Elec¬ 
tric  Company,  which  had  up  to  that  time 
controlled  the  Electric  Bond  &  Share 
Company,  turned  over  its  holdings  of  all 
the  outstanding  $25,000.(M)()  common  and 
of  300  shares  of  preferred  stock  of  Elec¬ 
tric  Bond  &  Share  Company  to  a  new 
corporation,  the  Electric  Bond  &  Share 
Securities  Corporation,  which  was 
formed  as  a  vehicle  for  distributing 
General  Electric’s  holdings  in  Electric 
Bond  &  Share  Company  to  General 


Electric  stockholders.  The  capitaliza¬ 
tion  of  the  new  corporation  consisted  of 
1.802.870  shares  of  no-par  capital  stock, 
one  share  of  which  was  distributed  for 
every  share  of  the  1,802,870  shares  of 
General  Electric  common  stock  then  out¬ 
standing.  Since  the  above  distribution 
was  made,  the  Electric  Bond  &  Share 
Company  has  been  operated  as  a  sepa¬ 
rate  organization.  (|uite  independent  of 
its  former  owner.  It  was  understood  at 
the  time  the  new  corporation  was  formed 
that  it  was  merely  temporary  and  would 
probably  be  retired  or  merged  with  the 
original  company  after  some  time  had 
elapsed. 

The  impression  current  in  financial 
circles  is  that  one  of  these  two  holding 
companies  is  adequate  to  the  needs  of 


PL.AXS  for  the  consolidation  into  one 
operating  unit  of  the  group  of  power 
companies  serving  the  Niagara  Falls 
area  have  reached  the  stage  of  a  petition 
to  the  F’ublic  Service  Commission.  The 
application  was  made  by  Paul  A. 
.Schoellkopf,  president  of  the  Buffalo, 
Niagara  &  Eastern  Power  Corporation, 
last  week. 

Under  arrangements  already  made, 
the  new  company,  which  will  be  known 
as  the  Niagara  I’ower  Corporation,  will 
exchange  its  securities  for  those  of  the 
existing  companies,  including  the  Buf¬ 
falo  General  Electric  Company,  the 
Niagara  Falls  Power  Company,  the 
Niagara.  Lockport  &  Ontario  Company, 
the  Tonawaufla  Power  Company  and 
their  subsidiaries.  The  company  will 
continue  to  operate  as  at  present,  with 
a  consolidation  of  its  engineering  de¬ 
partments  and  a  complete  simplification 
f)f  capital  structures.  It  is  anticipated 
that  substantial  economies  will  arise 
from  engineering  and  financial  unifica¬ 
tion. 

The  capital  set-up  of  the  proposed 
Niagara  Power  Corporation  tentatively 
calls  for  l.tKKI.OOO  shares  of  no-par  first 
preferrc:*  stock  with  cumulative  divi¬ 
dends  of  $5  a  year ;  2.8()(),()()0  shares  of 
$25  par  second  preferred  with  cumula¬ 
tive  dividends  of  $1.60  a  year;  2.(K)().()00 
shares  of  no-par  class  .A  stock,  and 
2.5(K).O()0  shares  of  no-par  common. 
Privileges  and  rights  accruing  to  each 
class  of  stock  in  Buffalo.  Niagara  & 
I'Lastern  Power  Corporation  will  accrue 
to  stock  of  same  name  in  new  corpora¬ 
tion.  It  is  proposed  to  exchange  Buf¬ 
falo.  Niagara  &  Eastern  stock  share  for 
share  for  a  stock  in  new  company.  A 
stockholders’  meeting  to  approve  the 
plan  is  to  be  called  in  the  near  future. 

In  the  statement  which  accompanied 
the  application  for  permission  to  con- 
so’idated  Mr.  Schoellkopf  states  that 


the  system.  The  question  arises,  which 
is  likely  to  be  retired.  The  charter  of 
the  newer  company  is  apparently  much 
more  flexible  than  the  old,  and  expan¬ 
sion  under  an  inflexible  charter  is  ham¬ 
pered. 

The  Electric  Bond  &  Share  Securities 
Corporation  owns  all  of  the  50().00() 
shares  of  $100  par  value  common  stock 
of  the  Electric  Bond  &  Share  Company. 
The  latter  company  has  outstanding 
$50,000,000  of  6  per  cent  cumulative 
preferred  stock,  of  which  300  shares 
are  owned  by  the  Securities  Corpora¬ 
tion.  In  turn,  the  Securities  Corpora¬ 
tion  has  outstanding  3.205,088  shares 
of  no-par  value  capital  stock.  The  !^e- 
curities  Corporation  has  no  bonds  or 
preferred  stock  outstanding. 


the  consolidation  of  companies  will  fa¬ 
cilitate  operations  of  several  plants  and 
will  assist  in  the  financing  necessary  to 
provide  for  improvements  and  exten¬ 
sions.  Power  companies  included  in 
in  the  consolidation  serve  eigliteen 
counties  in  western  New  A'ork.  They 
operate  hydro-electric  plants  with  a 
total  capacity  of  735,000  hp.  and  steam 
plants  with  capacity  of  353.000  hp.  and 
have  distributing  systems  in  Buffalo. 
Niagara  Falls,  Lackawanna.  Jamestown, 
the  Tonawandas  and  250  other  commu¬ 
nities. 

The  filing  of  the  application  for  con¬ 
solidation  marks  the  end  of  the  first 
step  in  the  unification  program,  which 
has  been  under  way  for  more  than  a 
year.  All  of  the  companies  to  be 
brought  into  the  new  company  are  at 
present  subsidiaries  of  the  Buffalo, 
Niagara  &  Eastern  Power  Corpora¬ 
tion  or  its  subsidiaries,  which  collect- 
ivelv  holds  as.sets  of  more  than  $210,- 
000.000. 


Two  New  Utility  Offerings 
Made 

During  the  last  week  of  December 
two  new  offerings  of  electric  light  and 
power  securities  were  made,  one  by  the 
Wisconsin  Power  &  Light  Comi)an\. 
and  the  other  by  the  North  Boston 
Lighting  Properties.  The  Wisconsin 
issue  was  in  the  form  of  first  lien  and 
refunding  mortgage  5  per  cent  gold 
bonds,  series  F,  a  piece  of  financing 
involving  a  total  of  $2,5(X).000.  These 
bonds,  priced  at  100  and  interest,  will, 
together  with  all  other  bonds  issue<l 
under  the  mortgage,  be  secured  by  a 
first  mortgage  on  important  divisions 
constituting  approximately  45  per  cent 
of  the  value  of  all  properties  now 
owned  by  tbe  company  and  will  he 


Niagara  Falls  Power  Group  Petition 
to  Consolidate 
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further  secured  by  a  direct  mortgage 
lien  on  the  remaining  property,  right 
and  franchises  of  the  company  now 
owned  or  which  may  he  hereafter 
accjuired,  subject  to  $1,2.153, 000  in  prin¬ 
cipal  amount  of  divisional  bonds  now 
outstanding  and  by  mortgages  which 
have  been  closed,  and  subject  as  to 
hereafter  acquired  property,  to  liens 
existing  thereon  at  the  time  of  ac¬ 
quisition. 

The  North  Boston  Lighting  Prop¬ 
erties  issued  three-year  5  per  cent  gold 
notes  to  the  amount  of  “ $3,500,000  at 
Wi  and  interest,  to  yield  5.27  per  cent. 
These  notes,  dated  Jan,  2,  1929,  mature 
Jan.  2,  1932. 

Utilities  Power  &  Light  to 
Increase  Capital  Stock 

A  special  meeting  of  the  stockholders 
of  the  Utilities  Power  &  Light  Corpora¬ 
tion  has  been  called  for  Jan.  10  for  the 
purpose  of  increasing  its  capital  stock, 
riie  change  in  set-up  involves  class  A 
and  class  B  common  stock,  both  of 
which  will  he  increased  from  1,000.000 
to  5.000.000  shares  of  no  par  value.  In 
commenting  on  the  proposed  change 
Harley  L.  Clarke,  president,  said :  “\Ve 
are  merely  preparing  for  the  future  re- 
(juirements  of  the  corporation,  as,  with 


the  desired  authority  granted,  we  will  be 
in  a  better  position  to  acquire  additional 
properties  here  and  abroad  as  favorable 
opportunities  are  presented  to  us.  The 
company  has  added  materially  to  its 
foreign  investments  during  the  year  and 
has  plans  for  further  acquisitiwi  in  this 


OCTOBER  returns  to  the  Ei.ec- 
TRic.\L  World  giving  data  on  elec¬ 
tric  light  and  power  companies  through¬ 
out  the  United  .States  clearly  indicate  a 
continuation  of  the  accelerated  rate  of 
operations  observed  during  several  pre¬ 
ceding  months. 

The  revenue,  estimated  for  the  entire 
industry  at  $165,200,000.  was  9.6  per 
cent  greater  than  in  October,  1927, 
nearly  5  per  cent  greater  than  in  .Sep¬ 
tember  and  more  than  12  per  .cent  over 
that  of  the  low  month  of  the  summer, 
July.  The  .energy  output,  7.527.273.000 
kw.-hr..  exceeded  that  of  the  corre¬ 
sponding  month  last  year  by  more  than 
14  per  cent,  breaking  all  records.  It 


field.  Still  another  important  con¬ 
sideration.  I  believe,  is  that  this  would 
permit  the  Utilities  Power  &  Light  Cor¬ 
poration  to  eliminate  its  funded  debt 
and  preferred  stock,  leaving  a  simplified 
capital  structure  with  nothing  more 
than  common  stock,  A  and  B.” 


was  9  per  cent  greater  than  in  Septem- 
l)er  and  more  than  13  per  cent  greater 
than  in  June,  the  summer’s  low  month. 

The  increase  by  regions  is  shown  in 
the  following  table : 


Per  Cent  Increase 

Compared 

with 

<  ictober,  September, 

Region 

1927 

1928 

New  F.ngland 

.  9  0 

9  2 

.Atlantic . 

.  9  2 

5  2 

North  Central . 

8  3 

1.5 

South  Central. 

14,0 

6.3 

Western . 

11.3 

12 

Operating  e.xpenses.  $69,5()().(M)0.  show 
show  a  rise  of  less  than  7  per  cent  com- 


Light  and  Power  Revenue  $165,200,000 

In  October 

7,527,273,000  Kw.-Hr.  Generated — Energy  Increased  14  per  Cent, 
Revenue  Increased  9.6  per  Cent 


Table  I — Ccuiral-Siatioii  Financial  O Iterations  for  Four  Months  in  the  United  States 

(100  Per  Cent  of  the  Industry) 


Total  Gross  Revenue 
from  Sale  of  Energy! 

Estimated  Distribution  of  Gross  Revenue 

Total  Operating 
and  .Maintenance 
ExpensesI 

.M  onth 

Lighting 

Customers 

Power 

Customers 

Electric 

Railways 

Other  Public 
Utilities 

1928 

Thousands 

1927 

Thousands 

Per 

Cent 

Inc. 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

Thousands 

1928 

Thousands 

1927 

I'hou  sands 

•Inly . 

•August  .. 

Sept . 

<  )ct  .  . 

$146,600 

148.200 
156. 100 

165.200 

$134,300 

135,600 

144,400 

150,800 

4-9.  2 

4-9  3 
+  8.  1 
4-9.6 

$78,100 

80,100 

82,800 

89,400 

$72,100 
74, 800 
78  200 
83,100 

$53,000 

52,750 

57,300 

59,400 

$47,250 

47.400 

50.400 
51,800 

$4,600 

4,500 

4,600 

4,800 

$4,320 

4,100 

4,400 

4,500 

$10,900 

10,850 

1 1,400 

1  1,600 

$10,630 

9,300 

1 1,400 
11,400 

$64,100 

66,400 

65.500 

69.500 

$62,400 

64,100 

64.100 

65.100 

tAggreKate  gross  revenue  from  actual  consumers,  and  sales  to  other  public  utilities  for  resale,  involving  a  certain  amount  of  duplication. 
iUo  not  include  interest,  taxes,  depreciation  or  sinking  fund. 
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Tabic  II — Generation  and  Distribution  of  Central-Station  Energy  in  the  United  States 

( 100  Per  Cent  of  the  Industry)  f 


Month 

Kw.-Ilr.  Generated 
Monthly 

• 

Estimated  Distribution  of  Energy  Generated 

Energy  Purchased 
by  Public  Utili¬ 
ties  for  Re.iale, 
Kw.-llr. 

Total  Energy 
Con.suniption  by 
Central -Station 
Cu.'tomers, 
Kw.-Hr. 

Energy 
Consum^  for 
Lighting, 
Kw.-Hr. 

I'^nergv 
Consumed  for 
Power, 

Kw.-IIr. 

Energy  Sold  to 
Electric 
Railways, 
Kw.-Ifr. 

Energy  I’sed  in 
Intracompany 
Business,  Includ¬ 
ing  Line  Losses, 
Kw.-llr. 

1928 
t  Thou- 
naiids 

1927 

Thou- 

aanda 

Per 

Cent 

Inc. 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sand.® 

1928  1927 

Thou-  Tnou- 
sands  sands 

1928  1927 

Thou-  Thou¬ 
sands  sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

July  . 

\  llRUHt 

Sept .  . 
Oct. . . 

6,762,443 

7,127,816 

6.926.539 

7,527,273 

6,109,472 

6,335,335 

6,222,002 

6,577,566 

f  10.7 

-f-12.5 

T  11.3 

-I-I4.4 

5,567,443 

5,868,816 

5,701,539 

6,195,273 

5,028,472 

5,217,335 

5,121,002 

5,413,566 

1,330,000  1,242,000 
1, 355.0001 1,265,000 
1,367,0001 1,274,000 
1,470,000  1,372,000 

3.762,443,  3,338,472 
4,033,8161  3.500,335 
3,869,539;  3,410,002 
4,220,2731  3,565,566 

475,000 

480.000 

465,000 

505,000 

448,000 

452,000 

437,000 

476,000 

1,195,000 

1,259,000 

1,225,000 

1,332,000 

1,081,000 
1,1  18,000 
1,101,000 
1,164,000 

1,246,000 

1,291,000 

1,270,000 

1,360,000 

1,178,000 

1,290.000 

1,220,000 

1,290,000 

♦Data  on  “eiiercy  aenenited”  are  tliose  collecte<I  and  publish^l  by  the  L'nited  States  Geological  Survey  for  all  public  utilities  niirua  such  data  as  are  collected  on 
energy  generated  by  electric  railway  '•onipanies,  reclamation  service  and  manufacturing  plants.  The  data  are,  therefore,  for  the  electric  light  and  power  industry  only, 
tl928  figures  are  only  approximately  comparable  with  those  for  1927,  because  of  changes  in  classification  of  certain  plants. 


Table  III — Operations  of  Central-Station  Hydro  and  Fuel  Plants  in  the  United  States* 

(100  Per  Cent  of  the  Industry) 


Month 

Flnergy  Generated 

Fuel  Consumption 

Ilydri>-Plants 

Coal 

Oil 

Gas 

1928 

Thou¬ 

sands 

of 

Kw.-IIr. 

1927 

Thou¬ 

sands 

of 

Kw.-IIr. 

Per 

Cent 

In- 

crea«ie 

1928 

Thou¬ 

sands 

of 

Kw.-Hr. 

1927 

Thou¬ 

sands 

of 

Kw  -Hr. 

Per 

Cent 

In¬ 

crease 

1928 

Short 

Tons 

1927 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

1928 

Barrels 

1927 

Barrels 

Per 
Cfc  n  t 
In¬ 
crease 

1928 
Thou¬ 
sands 
of  Cubic 
Feet 

1927 
Thou¬ 
sands 
of  Cubic 
Fet 

Per 

Cent 

In¬ 

crease 

July . 

August  . . 

Sept . 

Oct . 

2,977,413 

2.949,089 

2.709,488 

2,799,222 

2.401,852 

2,371,572 

2.191,325 

2,350,030 

-b24  0 
-f24.4 
-1-23  6 
-t- 19.  1 

3,785,030 

4,178,727 

4,217,051 

4,728.051 

3,707,620 

3,963,763 

4,030,677 

4,227,536 

-fO  2 
-t-5.4 
T4.6 
-1-11.9 

2,878,022 

3.146.368 

3,138,025 

3,518,272 

2,996,291 

3,180,358 

3,183,450 

3.332,729 

—3.9 
—  1.  1 
—  1.4 
-1-5.6 

B 

B 

-1- 18.0 
-1-22.9 
-1-20  8 
-1-28.4 

6,962,322 

7,653,800 

7,242,729 

7,782,271 

5,598,713 

6,259,785 

6,466,951 

6,424,859 

if 

♦As collected  by  United  States  Geological  Survey.  The  data  are  for  the  electric  light  and  power  industry  only. 


pared  with  last  year,  with  a  growing 
margin,  therefore,  between  income  and 
outgo. 

Of  the  energy  output.  63  per  cent  was 
generated  from  fuel  and  37  per  cent 
from  water  fiower.  As  in  other  recent 
months  a  more  than  proportionate  share 
of  the  growth  came  from  water  power. 
The  increase  from  this  source  has  for 
several  numths  ranged  in  the  vicinity  of 
20  per  cent  or  more  over  that  of  the 
corresponding  months  of  1927. 

While  the  revenue  during  the  latter 
part  of  1927  and  the  first  five  months  of 
1928  fell  somewhat  below  the  estimated 
normal,  it  has  been  virtually  up  to  or 
slightly  above  normal  during  the  suc¬ 
ceeding  months  lieginning  with  June. 
October  was  no  exception. 

The  energy  output  has.  during  every 
month  beginning  with  last  May.  mate¬ 
rially  exceeded  the  figure  that  might 
have  l)een  expected  on  the  basis  of 
growth  during  the  past  five  years. 

Preliminary  reports  indicate  no  abate¬ 
ment  in  November  of  the  favorable  con¬ 
ditions  here  recorded  for  October. 

Northern  States  Power 
Issues  Rights 

H.  M.  Byllesby  &  Company  an¬ 
nounces  that  the  board  of  directors  of 
the  Northern  States  Power  Company 
has  authorized  the  issuance  of  additional 
class  A  common  stock  to  the  extent  of 
one-sixth  of  the  aggregate  amount  out¬ 
standing  at  the  close  of  business  Jan.  7. 
1929.  Holders  of  the  class  A  common 
stock  of  record  Jan.  7,  192^),  will  be 
given  the  privilege  of  subscribing  to 
tins  additional  stock  at  $100  a  share  to 
the  extent  of  one-sixth  of  their  holdings 
at  that  time.  The  subscription  privilege 
will  expire  Feb.  7,  1929. 


Cleveland  Utility  Changes 
Set-up 

Stockholders  of  the  Cleveland  Elec¬ 
tric  Illuminating  Company  at  a  special 
meeting  Jan.  9  in  Cleveland  will  vote 
on  the  i)oard’s  recommendation,  adopted 
Dec.  20,  to  increase  the  authorized  no- 
par  common  stock  to  3.0(K),000  shares, 
change  the  outstanding  166,298  no-par 
common  .shares  to  1,662,980  and  change 
the  outstanding  8,000  shares  of  preferred 
stock,  authorized  1892  and  1897.  to 
40,(KK)  no-par  common  shares. 

The  Cleveland  Electric  Illuminating 
Company  is  as.sociated  with  the  North 
American  Company.  The  action  recom¬ 
mended  by  the  board  will  give  holders 
of  common  stock  ten  shares  for  one  and 
will  eliminate  the  8,000  shares  of  pre¬ 
ferred  authorized  in  1892  and  1897, 
giving  the  holders  five  shares  of  no-par 
common  for  one  of  preferred.  The 
effect  of  eliminating  this  preferred  stock 
will  be  to  improve  the  position  of  the 
6  per  cent  preferred  stock,  authorized  in 
1923,  by  making  the  latter  the  senior 
stock  issue  of  the  company.  This  stock 
is  held  widely  by  the  company’s  cus¬ 
tomers. 

After  the  contemplated  action  there 
will  be  outstanding  1,702.980  of  the 
3,000,000  common  shares  to  be  author¬ 
ized.  This  will  leave  1.297,020  shares 
to  provide  for  future  capital  require¬ 
ments.  The  change  involves  no  in¬ 
crease  in  the  capital  liabilities. 

A  balance  sheet  giving  effect  to  the 
proposed  increase  in  tlie  number  of 
shares  will  show  1,702.980  no-par  com¬ 
mon  shares,  having  a  stated  value  of 
$34,059,600;  $15,281,700  par  value  of  6 
per  cent  preferred  stock  authorized 
1923:  funded  debt  of  $45,000,000.  and 
surplus  of  about  $5,000,000. 


The  regular  quarterly  dividend  of  2.5 
per  cent  on  the  outstanding  common 
stock,  payable  Jan.  15  to  stockholdcr> 
of  record  Dec.  31,  was  declared. 

Increased  Energy  Production 
Reflects  Industrial  Activity 

The  acceleration  in  industrial  activity 
is  clearly  reflected  in  recent  statistics 
on  electrical  energy  production.  Data 
for  the  entire  country  collected  by  the 
U.  S.  Geological  Survey  show  an  out¬ 
put  for  October  14  per  cent  greater  than 
for  the  corresponding  month  of  1927. 
In  individual  instances  this  is  of  course 
e.xceeded.  Thus  Tacoma.  Wash.,  re¬ 
ports  an  increase  of  16  per  cent.  Com¬ 
ing  into  the  present  month  the  American 
Gas  &  Electric  Company  reports  for  the 
week  ended  Dec.  15  an  increase  of  16  per 
cent  over  the  corresponding  week  last 
year.  _ 

Standard  Gas  &  Ei.ectric  Inco.mf 
Up.  —  Consolidated  earnings  of  the 
Standard  Gas  &  Electric  Company  and 
subsidiary  and  affiliated  companies  for 
the  twelve  months  ended  Sept.  30,  1928. 
showed  a  balance  of  $9,029,277  avail 
able  for  the  common  stock,  after  all 
prior  charges,  including  retirement  re 
serve  and  preferred  dividends.  This  i' 
equal  to  $6.36  a  share  on  the  outstand 
ing  common  stock  and  compares  with 
a  balance  of  $8,275,031,  or  $5.83  a  share, 
for  the  twelve  months  ended  Dec.  31. 
1927.  After  payment  of  dividends 
amounting  to  $4,840,595  for  the  twelve 
months  ended  Sept.  30.  1928,  there  re¬ 
mained  a  balance  of  $4,188,682,  as  com¬ 
pared  with  a  balance  of  $3,888,471  after 
payment  of  common  dividends  amount¬ 
ing  to  $4,386,560  for  the  twelve  months 
ended  Dec.  31,  1927. 
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Record  Productive  Operations 
During  November 

Production  in  Electrical  Manufacturinig  Plants  Takes 
New  Upward  Turn — Eleven  Months-’  Production 
6.5  per  Cent  Over  Same  Period  in  1927 


During  November  the  electrical 
manufacturing  plants  of  the  na¬ 
tion  as  indicated  by  the  consumption  of 
electrical  energy  was  by  far  the  highest 
on  record,  after  adjustment  is  made  for 
the  nunrlier  of  working  days  in  the 
month.  November  rate  of  operations 
was  0.8  per  cent  above  that  of  October, 
12.3  per  cent  over  November  last  year 
and  4.2  per  cent  over  the  previous  high 
mark  in  rate  of  activity  set  during  last 
September.  The  average  rate  of  opera¬ 
tions  for  the  first  eleven  months  of  the 
year  was  6.5  per  cent  over  that  during 
the  same  perioil  last^  year.  This  is’  the 
first  time  in  two  years  that  an  upward 
turn  in  operations  was  witnessed  during 
November. 

The  index  of  activity  in  the  electrical 
manufacturing  industry  based  on  the 
consumption  of  electrical  energy  stands 
at  146.4  in  November,  as  cevnpared  with 
137.1  in  October  and  130.4  in  November 
last  year.  Comparative  indexes  of  pro¬ 
ductive  activity  for  the  period  1623-25 
as  100  and  adjusted  for  number  of  work¬ 
ing  days  are  as.  follows: 


Xovejnber.  1928  . llfi.l 

October.  192S  . 18  7.1 

SeiUeniber,  1928  .  140. ."i 

.\Uf?ust.  1928  . 119.4 

November,  1927  . _ . 180.4 

.Average  Ar.^t  eleven  montb.s  192'S ....  126.7 
Average  first  eleven  months  1927  ....  1 19.0 


.\merican  industry,  in  general  closes 
a  twelvemonth  period  which  has  been 
without  (|uestion  economically  in  many 
wavs  the  most  outstanding  period  in  its 
history,  and  the  future  is  faced  with  con- 


Qne  Big  Electrical 
Congress 

The  following  suggestion  has 
been  sent  by  Augustus  B. 
Curtis,  president  of  Curtis  Light¬ 
ing,  Inc.,  to  the  presidents  of 
eighteen  national  electrical  asso¬ 
ciations:  “I  propose  that  all  na¬ 
tional  electrical  associations  seri¬ 
ously  consider  holding  their 
annual  conventions  and  exhibi¬ 
tions  next  year  at  the  same  time 
and  place,  thus  bringing  together 
all  members  of  the  electrical 
family  to  their  mutual  advantage, 
and  at  such  meeting  that  these 
associations  be  merged  into  one 
national  electrical  association, 
d'he  resulting  benefits  would  be 
increased  attendance,  more  har¬ 
monious  co-operation  between  all 
groups,  great  saving  of  time  and 
gratifying  reduction  in  the  enor¬ 
mous  expenditure  under  the  pres¬ 
ent  system.” 


fidence  almost  unanimous.  The  year 
just  closed  has  witnessed  record  opera¬ 
tions  in  almost  every  manufacturing 
group,  especially  during  the  last  half 
of  the  year.  General  construction  has 
exceeded  1927  by  over  14  per  cent ; 
general  employment  has  reached  record 
proportions ;  the  average  weekly  earn¬ 
ings  of  wage  earners  at  the  close  of  the 
year  was  the  highest  since  1920;  cor¬ 
poration  earnings  adv’anced  materially 
over  1927 ;  retail  trade  exceeded  the 
year  previous  by  a  wide  margin,  and 
the  purchasing  power  of  the  American 
people,  both  urban  and  rural,  was  sub¬ 
stantially  increased.  The  year  ended 
with  industrial  and  general  business  ac¬ 
tivity  above  the  estimated  normal  con¬ 
ditions.  which  condition  has  been  main¬ 
tained  practically  throughout  the  year. 


Preliminary  Tariff  Hearings 
Early  in  New  Year 

The  electrical  manufacturing  indus¬ 
try,  acting  under  the  guidance  of  the 
tarifif  comnlittee  of  the  National  Elec¬ 
trical  Manufacturers’  Asswiation  and 
with  the  co-operation  of  that  asscKiation, 
has  evidenced  a  quick  response  to  the 
recently  issued  notice  of  general  tariff 
hearings  to  be  conducted  l)y  the  House 
committee  on  ways  and  means  j)rior  to 
tarifif  revision.  The  preliminary  hear¬ 
ings,  arranged  under  a  system  of  prod¬ 
uct  schedules,  will  he  held  from  Jan.  7 
to  Feb.  25.  1929. 

The  individual  sections  of  N.E.M.A. 
are  filing  figures  with  the  tariff  com¬ 
mittee  showing  the  percentage  of  cost — 
not  in  dollars — represented  by  labor, 
material  and  overhead. 
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Delinquent  Electrical  Accounts 

(Data  Supp  ied  by  National  E’ectrical  Creilit  Association) 


Per  Cent  Per  Cent 

Increase  Increase 


. — November-  - 

or 

/ — Eleven 

Months — ■ 

or 

Division 

1927 

1928 

Decrease 

1927 

1928 

Decrease 

New  York . 

219 

207 

—5  48 

3,355 

3,147 

—  6.2 

.MidcUe  and  Southern  Atlantic. . . . 

177 

134 

—24  3 

1,862 

2,059 

-t-IO  6 

New  England . 

164 

126 

—23.  1 

1,716 

1,442 

—  15.9 

Pacific  Coast . 

26 

6 

—76.9 

195 

131 

—32.8 

Central . 

700 

634 

—  9.43 

9,717 

8,184 

—  15.8 

Total . 

1,286 

1,107 

—  13.9 

16,845 

14,963 

—  112 

TOTAL  AMOUNTS  REPORTED 


. - November - . 

Per  Cent 
Increase 
or 

. - Eleven  Months - . 

Per  Cen 
Increas 
or 

1927 

1928 

Decrease 

1927 

1928 

Decreas 

New  York . 

..  $29  476 

$34,260 

-1-16.2 

$517,544 

$456,156 

—  118 

Middle  and  Southern  Atlantic.  . 

17.118 

16,280 

—  5.25 

223,182 

264,031 

-i-  18.3 

New  England . 

20,516 

17,272 

-^15.8 

203,697 

181,694 

—  10  8 

Pacific  Coast . 

3,012 

703 

—  76  6 

23,340 

17,832 

—23.5 

Central . 

78,236 

79,282 

-1-1.34 

1,070,081 

968,345 

—9.51 

T  otal . 

.  $148,358 

$147,737 

—0.41 

$2,037,844 

$1,888,058 

—7.35 

AVERAGE 


New  York . 

Middle  and  Southern  Atlantic 

New  England . 

Pacific  Coast . 

Central . 


AMOUNTS 

- — November^ — -  . — Eleven  Months . 


1927 

1928 

1927 

1928 

$135 

$165 

$1,698 

$1,617 

97 

121 

1,332 

1,407 

125 

137 

1,306 

1,390 

115 

1 17 

1,589 

1,335 

112 

125 

1,223 

1,299 

The  labor  item,  as  explained  by 
Thomas  Allen,  chairman  of  the 
N.E.M.A.  tariff  committee,  should  in¬ 
clude  all  wages  and  salaries,  not  only 
direct  and  indirect  in  the  factory,  but 
also  in  the  selling  and  administrative 
departments.  It  should  include  com¬ 
mission  to  salesmen. 

The  material  item  should  include  the 
cost  of  all  raw  materials  delivered  at 
the  factory,  both  those  entering  directly 
into  the  article  produced  and  indirect 
materials,  such  as  fuel,  gas,  electricity 
for  producing  power,  heat  and  light. 

Overhead  covers  the  balance  of  the 
gross  cost,  including  such  items  as  rents, 
interest,  depreciation,  taxes,  insurance 
and  all  items  that  cannot  be  properly 
classed  as  labor  or  material. 

Mr.  Allen  also  pointed  out  that  the 


amount  of  import  duty  necessary  to 
equalize  the  selling  prices  of  imported 
products  with  those  manufactured  in 
this  country  depends  chiefly  upon  the 
percentage  of  the  total  cost  represented 
by  labor  since  raw  material  costs  do 
not  vary  greatly  in  the  different 
countries. 

Under  the  present  tariff  law,  the 
foreign  valuation  basis  is  used.  Duty 
is  assessed  on  the  basis  of  the  wholesale 
market  value  of  the  product  in  the 
country  of  origin.  This  phase  of  the 
tariff  act  of  1922  has  introduced  con¬ 
siderable  difficulties  for  the  electrical 
manufacturing  industry.  It  is  felt  that 
the  .Vmerican  valuation  system,  which 
has  for  its  basis  the  wholesale  market 
value  of  the  material  in  the  United 
.States,  would  be  fairer  to  all  concerned. 


Market  Conditions 


_ 

The  year  dosses  with  industrial 
activity  keeping  well  up  to  the 
high  levels  of  the  past  two  months 
and  with  predictio^is  of  satisfactory 
volume  for  at  least  the  early  months 
of  1929.  Industry  leaders  appear  quite 
satisfied  with  the  outlook. 

Throughout  the  East  power  company 
requirements  feature  the  week’s  busi¬ 
ness.  Volume  is  substantial,  especially 
in  New  England,  where  central-station 
equipment  orders  exceeded  $600,000. 

Holiday  trade  is  reported  as  very 
satisfactory  in  most  parts  of  the  Middle 
West  and  St.  Louis  districts.  Taking 
of  inventories  has  slowed  up  business 
this  week,  however.  On  the  Pacific 
Coast  power  company  business  is  the 
feature.  Orders  have  been  substantial 
for  conduit,  cable,  poles  and  insulators. 


_ J%o 

Copper  Sales  Break 
Record  Again 

The  behavior  of  the  copper  market 
during  1928  has  induced  the  use  of 
many  superlative  descriptive  terms,  but 
in  none  of  its  various  phases  has  the 
situation  been  more  astounding  than 


NEW  YORK  METAL  MARKET  PRICES 

Copper,  electrolytic 
Lead,  .\m.  S.  &  R.  pric< 

Dec.  19,  1928 
Cents  per 
Pound 

16 

Deo.  26,  1928 
Cents  per 
Pound 
16.25 

j  6  50 

6.50 

Antimony . 

9.8125 

9  673 

Nickel,  ingot . 

35 

35 

Zinc,  spot  . 

Tin,  Straits . 

6  70 

6.70 

49.50 

49.875 

Aluminum,  99  \>er  cent . 

24  30 

24.  30 

Base  copper  wire  price  Dec.  26,  1928, 

181  cents. 

during  the  last  week,  covering  the  hob 
day  period.  Follow’ing  several  weeks, 
of  inactivity  the  copper  market  came  to 
life  Jan.  19.  Featured  by  active  buying 
on  the  part  of  one  or  two  of  the  leading 
consumers  the  desire  for  copper  became 
contagious  and  all  buyers  quickly  de 
cided  that  they  could  use  a  little  more 
copper  also,  resulting  in  a  new  sale^ 
record  and  a  ^  cent  advance.  Except 
for  the  activity  in  copper,  the  non- 
ferrous  metal  markets  have  been  very 
quiet,  though  there  has  been  no  indica¬ 
tion  of  price  weakness. 

Normal  Trend  Continues 
in  Eastern  District 

Year-end  transactions  in  electrical 
equipment  continue  on  a  satisfactory 
basis  in  the  Eastern  district.  A  num¬ 
ber  of  sizable  contracts  have  matured 
and  inquiries  are  brisk.  Central  sta¬ 
tions  are  expected  to  show  some  heavy 
commitments  in  January,  1929.  .\ 

metropolitan  power  company  has  or¬ 
dered  a  quantity  of  network  protectors 
to  cost  $125,000.  A  municipality  in 
Arkansas  has  placed  a  contract  with  an 
Eastern  manufacturer  for  equipment  for 
a  power  station  to  cost  $35,000.  A 
power  station  project  on  the  Delaware 
River,  on  the  New  Jersey  side,  is 
progressing  rapidly  and  a  42,000-kw. 
installation  will  be  made  during  the 
coming  year.  The  state  of  Pennsyl¬ 
vania  is  planning  a  steam-operated  gen¬ 
erating  plant  to  cost  $1,000,000. 

Motors  and  affiliated  e(|uipment  are 
again  taking  the  lead  in  industrial  ile- 
mand  and  some  heavy  business  is  antici¬ 
pated.  A  New  York  pai)er  company 
has  purchased  four  synchronous  mo¬ 
tors  with  accessories  for  a  mill  in  Can¬ 
ada,  costing  $35,000.  A  chemical  com¬ 
pany  in  New  Jersey  has  contracted  for 
miscellaneous  switchgear  apparatus  to 
cost  $25,000.  An  automobile  body  com¬ 
pany  located  in  Michigan  will  soon  make 
purchases  for  a  $3,000,000  plant  in 
I'ennessee.  .Switching  eciuipment  is 
securing  a  fair  volume  of  business, 
while  switchboard  panels  and  instru¬ 
ments  show  greater  ])romise  for  the 
weeks  ahead  than  in  immediate  trans¬ 
actions.  A  maker  of  outdoor  electric 
displays  has  placed  an  order  for  a  (juan- 
tity  of  small  size  transformers  with  a 
New  York  manufacturer,  to  cost  $50.- 
000.  A  manufacturer  of  control  ap¬ 
paratus  reports  the  present  situation  as 
entirely  satisfactory  and  has  taken  a 
large  order  for  such  equipment,  includ¬ 
ing  magnetic  brakes,  etc.,  for  a  Cana¬ 
dian  project. 

A  manufacturer  of  electric  elevators 
.says  that  business  is  good,  with  in¬ 
quiries  holding  at  a  high  level.  An 
order  has  been  taken  for  an  installation 
in  a  new  department  store  in  Brooklyn, 
including  motors  and  au.xiliary  equip¬ 
ment,  to  cost  $80,000.  Another  com¬ 
mitment  has  been  received  for  an  office 
building  in  New  York,  costing  $30,000. 
Construction  projects  are  as  follows: 

The  American  Cyanamid  Company,  New 
York,  plans  expansions  in  plants  at 
Niagara  Falls.  N.  Y.,  Warners,  N.  Y.,  and 
Plant  City,  Fla.,  to  cost  $2,S00,(XX).  The 
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Ury  Ice  Company,  New  York,  plans  a 
plant  at  Niagara  Falls,  to  cost  $100,000. 
The  Anheuser-Busch  Ice  &  Cold  Storage 
Company,  New  York,  will  build  a  plant  at 
Richmond  'Hill,  L.  I.,  to  cost  $150,000. 
The  Percy  Kent  Manufacturing  Company, 
Brooklyn,  plans  a  burlap  bag  manufactur¬ 
ing  plant  at  Norfolk,  \'a.,  to  cost  $200,000. 
The  International  Milling  Company,  Buf¬ 
falo,  N.  Y.,  plans  an  addition  to  its  grain 
eleva’tor.  to  ccfet  $500,000.  The  Delaware, 
Lackawanna  &  Western  Railroad  Company 
is  asking  bids  for  certain  work  in  connec¬ 
tion  with  the  proposed  electrification  of 
suburban  lines  in  New  Jersey,  to  cost 
$10,000,000.  The  Board  of  Education, 
Buffalo,  N.  Y.,  will  receive  bids  until  Jan. 
10  for  a  vocational  school,  to  cost  $750,- 
(M)0.  The  Signal  Supply  Officer,  Signal 
Corps,  Brooklyn.  N.  Y.,  will  receive  bids 
until  Jan.  10  for  electric  resistances,  con¬ 
trol  boxes,  electric  cords,  etc.  (Circular 
71).  The  K.  &  L.  Ice  Corporation,  New 
York,  will  build  an  ice-manufacturing 
plant  at  Newark,  N.  J.,  to  cost  $250,000. 
The  Perryman  Electric  Company,  North 
Bergen,  N\  J.,  will  build  a  radio  equip¬ 
ment  factory  addition  to  cost  $85.8(M).  The 
Spicer  Manufacturing  Comi)any,  .S<iuth 
Plainfield,  N.  J.,  plans  an  addition  to  its 
plant  at  Toledo,  Ohio,  to  cost  $S0,000. 
Perth  .^mboy,  N.  J.,  contemplates  an  addi¬ 
tion  to  its  municipal  electric  lighting  plant. 
The  United  States  (jypsum  Company, 
Chicago,  plans  units  for  its  proposed  plant 
at  Pliiladelphia,  to  cost  $400,000.  The  Sun 
Oil  Company,  Philadelphia,  i)lans  additions 
to  its  refining  plant  at  Marcus  Hook,  Pa., 
to  cost  $250,000.  The  Pennsylvania  Flex¬ 
ible  Metallic  Tubing  Company,  Philadel¬ 
phia,  plans  an  addition  to  cost  $o5.000. 
The  Department  of  property  and  Sui)i)!ies, 
Harrisburg.  Pa.,  plans  a  power  plant  to 
cost  $1,000,000.  Pittsburgh.  Pa.,  contem¬ 
plates  an  improved  lighting  system.  The 
Kerotest  Manufacturing  Company.  Pitts¬ 
burgh,  plans  an  addition  to  its  valve-manu¬ 
facturing  plant  to  cost  $100,000. 

Pou'er  Company  Supplies 
Feature  in  N eu'  F.ngland 

Large  central-station  equipment  or¬ 
ders  feature  New  England  buying. 
During  the  past  week  orders  for  central- 
station  equipment’  amounting  to  over 
$600,000  were  placed.  .An  allotment 
consisting  of  two  35,000-kva.  transfor¬ 
mers.  two  12,000-kva.  transformers  and 
six  L32-kv. 'circuit  breakers,  altogether 
amounting  to  $300,000,  was  reported. 
.Another  large  order  consisting  of  switch 
and  control  ecpiipment  for  a  new  sub¬ 
station  amounting  to  about  $200,0iX) 
also  was  reported  and  special  control 
amounting  to  $100,000  was  allotte^l  to 
a  Massachusetts  manufacturer.  .Small 
motor  sales  have  been  steady  and  during 
the  present  month  hav'e  maintained  a 
high  level.  .According  to  one  manufac¬ 
turer  this  district* will  show  about  a  14 
per  cent  gain,  and  another  notes  a  sim¬ 
ilar  trend.  ^  .A  number  of  large  e(juip- 
ment  orders  remained  to  he  placed,  in¬ 
cluding  several  large  units  for  power 
expansion  in  plants.  Orders  for  sched¬ 
uled  materials,  electrical  specialties  and 
appliances  show  a  level  trend.  Con¬ 
struction  projects  are  as  follows; 

The  Edison  Electric  Illuminating  Com¬ 
pany.  Brockton.  Mass.,  plans  a  substation 
on  Riverview  Street,  to  cost  $4(),(X)().  The 
( 'ohn  &  Rosenberger  Comi)any,  Providence. 
R.  I.,  will  build  a  jewelry-manufacturing 
I’ant  to  cost  $150,000.  The  Narragansett 


Electric  Company,  Providence,  R.  I.,  plans 
an  addition  to  its  generating  plant  to  cost 
$5(X),000,  and  a  new  power  substation  to 
cost  $550,000.  Richards  &  Company,  Inc., 
Stamford,  Conn.j  wdll  build  an  addition  to 
its  rubberized  cloth  and  chemical  manu¬ 
facturing  plant  to  cost  $100,000. 

Southeast  Reports  Orders 
Numerous  But  Small 

Business  is  fairly  well  .sustained  in 
the  Southeast  for  the  period  of  the  year, 
hut  such  orders  as  are  coming  through 
are  individually  small.  One  large  power 
company’s  creosoted  pine  pole  orders 
aggregated  $11,200  and  a  central-station 
order  amounting  to  $20,000  for  discon¬ 
nect  switches  is  in  immediate  prospect 
and  will  probably  he  placed  this  week. 
Another  power  company  order  in  pros¬ 
pect  is  for  e<juipment  going  into  a  2,000- 
kva.  substation  for  industrial  purposes. 
A  rayon  plant  being  con>tructeil  in 
Georgia  was  responsible  for  a  $35.<M)0 
order  for  switchboard  and  wiring  mate¬ 
rials  placed  last  week.  A  cottiui  mill  in 
Georgia  has  let  a  contract  covering  an 
addition  to  its  twisting  mill  and  wiring 
materials  to  the  extent  of  $20,000  will 
he  required. 

Contracts  have  been  let  on  a  new 
knitting  and  spinning  mill  in  'Fennessee 
and  a  new  spinning  mill  in  North  Caro¬ 
lina,  re<|uiring  in  electrical  materials 
$25,000  and  $12,000,  respectively.  Jobs 
expected  to  be  let  are  an  addition  to  a 
cotton  mill  in  South  Carolina  involving 
$40,000  in  electrical  materials  and  an 
electrification  and  rearrangement  of 
plant  layout  of  an  .Alabama  mill  calling 
for  $20,000  in  electrical  materials  and 
equipment.  One  of  the  smaller  indus¬ 
trial  towns  in  North  Georgia  ordered 
white-way  equipment  totaling  $6,000. 
The  city  of  Atlanta  will  order  during 
the  coming  week  a  panelboard  and  wir¬ 
ing  materials  amounting  to  $3,000  for 
a  new  school  building.  Construction 
projects  are  as  follows: 

The  Richmond  Car  Works,  Richmond, 
Va..  plans  extensions  in  its  railroad  car 
shops  to  cost  $450,000.  The  \’irginia 
Electric  &  Power  Company,  Richmond, 
\’a..  will  bnild  an  addition  to  the  66,000- 
volt  transmission  line  in  the  northeastern 
part  of  North  Carolina,  including  a  new 
line  from  Quantico  to  Occoquan,  Va.,  to  cost 
$1,000,000.  The  h'astern  Silica  &  Chemical 
Company,  Winchester,  \’a.,  plans  a  mill 
and  indverizing  ])lant,  to  cost  $85.(K)0.  The 
.Alabama  Power  Company,  Birmingham, 
-Ala.,  plans  a  transmission  line  at  Planters- 
ville  and  Maplesville,  .Ala.,  and  vicinity. 

Holiday  Business  Large 
in  St.  Lo  uis  A  rea 

After  an  unusually  good  pre-holiday 
business  in  all  lines  of  electrical  trade 
in  the  St.  Louis  district  there  has  been 
a  noticeable  slacking  up  during  the  last 
week.  A  contract  amounting  to  $210,- 
000  was  let  by  the  city  of  St.  Louis  for 
street  lights  in  the  western  central  dis¬ 
trict.  This  is  one  of  the  smaller  dis¬ 
tricts  into  which  the  city  has  been 
divided  for  the  eight-million-dollar 
lighting  program.  Sales  reported  are  a 
portable  cable  testing  set  costing  $4,000, 
a  centrifugal  air  compressor  costing 
$3,000  and  substation  equipment  with 


two  100-hp.  motors  amounting  to  $11,- 
500.  Inquiries  are  being  received  from 
lead  mining  companies  in  the  southeast 
part  of  Missouri,  which  indicate  in¬ 
creasing^  activity  in  that  territory  early 
in  the  new  year.  Construction  projects 
are  as  follows: 

The  Midwest  Boat  Manufacturing  Com¬ 
pany,  Grafton,  Ill.,  plans  a  plant  at  St. 
Louis,  to  cost  $80,000.  Kirksville.  Mo., 
plans  an  early  call  for  bids  for  a  municii)al 
light  and  power  plant  to  cost  $250,0<K). 
Heckenlively  &  Mark,  Springfield,  Mo., 
engineers,  plan  a  hydro-electric  ix)wer  plant, 
near  Roaring  River,  Mo.  The  General 
Metals  Refining  Company,  St.  Louis,  plans 
a  plant  to  cost  $100,000.  The  1.  T.  CcK)k 
Company,  St.  Louis,  plans  a  factory  for 
the  manufacture  of  automobile  truck  btxlies 
to  cost  $100,000.  The  Red  Wing  Com¬ 
mercial  Aircraft  Company.  St.  Joseph,  Mo., 
contemplates  an  aircraft  manufacturing 
plant  to  cost  $85,000.  1'he  St.  Louis  Pub¬ 
lic  .Service  Comi)any.  St.  Louis,  plans  an 
e(|uipnient  storage  and  distributing  plant 
to  cost  $45,0(K).  The  Pauline  Hosiery 
Mills.  Inc.,  I.ittle  Rock.  Ark.,  plan  addi¬ 
tions  tt»  cost  $75,000.  The  Oklahoma  Gas 
(!t  Electric  Ccanpany,  Oklahoma  City, 
Okla.,  plans  an  ornamental  lighting  system 
at  Enid,  Okla.  The  Banfield  Brothers 
Packing  Company,  Tulsa,  Okla.,  plans  an 
addition  to  its  abbatoir  and  meat  packing 
plant  to  cost  $225,000.  Big  Springs.  Tex., 
plans  extensions  in  the  ornamental  lighting 
system  in  the  business  district.  Dallas, 
Te.x.,  contemplates  a  municipal  electric 
plant  for  power  service  for  the  city  water¬ 
works  to  cost  $400,(XK).  The  El-Food  Cor¬ 
poration,  Real  .Arts  .Advertising  Company, 
and  Kennedy  Machine  &  Brass  Company, 
Dallas,  Tex.,  affiliated  org.anizations,  plan 
a  group  of  factories  to  cost  $200,000.  The 
Southwestern  Portland  Cement  Company. 
El  Paso.  Te.x.,  plans  a  power  plant  to  cost 
$100,(X)0.  and  will  make  extensions  in  mill 
to  cost  $40,000.  The  Texas  Bread  Com¬ 
pany,  Houston,  Tex.,  will  build  an  addi¬ 
tion  to  its  baking  plant  to  cost  $125,000. 

Industrial  Orders  Large 
in  jMiddle  West 

General  business  in  the  Middle  West 
section  continues  on  a  satisfactory  basis. 
The  coming  year  is  viewed  with  a 
pleasant  anticipation  with  every  promise 
of  continuing  prosperity.  While  most 
industries  are  shutting  down  the  final 
week  in  the  year  for  inventory,  the  re¬ 
tail  merchants  are  completing  a  very 
favorable  holiday  season.  Reports  from 
the  steel  and  automotive  industries  are 
satisfactory  and  car  loadings  are  com¬ 
paratively  large.  The  various  utility 
companies  are  entering  the  inventory 
period  and  preparing  for  extensive 
activity  after  the  first  of  the  year. 
Among  the  interesting  orders  placed 
were  the  following:  Seventeen  return 
bend  economizers  complete  with  appur¬ 
tenances,  installation  of  a  piping  system 
for  a  substation  valued  at  $25().000. 
structural  and  plumbing  work  valued  at 
$125,000,  oil  circuit  breaker  etiuipment 
valued  at  $50,000,  and  Mazda  lamps 
valued  at  $150,0fX).  Jobbers’  sales  are 
normal  and  the  extensive  holiday  activ¬ 
ity  has  tended  to  reduce  stocks  to  a  min¬ 
imum  and  is  bringing  the  season  to  a 
satisfactory  close.  Construction  proj¬ 
ects  are  as  follows ; 

The  Consumers  Power  Company,  Jack- 
son,  Mich.,  plans  an  addition  to  its  power 
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plant  at  Kalamazoo,  Mich.,  to  cost  $150,- 
000  and  will  build  a  power  substation  at 
Grand  Rapids,  Mich.,  to  cost  $50,000,  and  an 
equipment  storage  and  distributing  plant 
at  the  last  noted  place,  to  cost  $45,000. 
'I'he  Baker  Stove  Company,  Belleville,  Ill., 
plans  a  plant  unit  to  cost  $50,000.  The 
I.anzit  Corrugated  Box  Company,  Chicago, 
w'ill  make  extensions  to  cost  $175,000.  The 
Pellar  Pie  C<<inpany,  Chicago,  will  build  a 
baking  plant  to  cost  $500,0()0.  The  Pines 
Winter  Front  Company,  Chicago,  plans  a 
plant  for  the  manufacture  of  radiator  shut¬ 
ters  for  automobiles  to  cost  $1,000,000. 
The  Western  Packing  &  Provision  Com- 
|)any,  Chicago,  plans  a  factory  to  cost 
$200,000.  The  Stockade  Corporation, 
Joliet,  Ill.,  will  build  a  factory  to  cost 
$100,000.  Riverside,  Cicero  and  Brook¬ 
field,  111.,  plan  ornamental  lighting  systems. 
The  Continental  Carbon  Company,  Cleve¬ 
land,  plans  an  addition  to  cost  $65,000. 
The  John  Scherz  Sons  Company,  Cleve¬ 
land,  will  build  an  awning  and  tent  manu¬ 
facturing  plant  to  cost  $100,000.  The 
Columbus  Airport  Commission,  Columbus, 
Ohio,  plans  a  floodlighting  system  and 
beacon  lamps  at  its  proposed  municipal  air¬ 
port,  to  cost  $800,000.  The  Chase  Brass  & 
Copper  Company,  Bridgeport,  Conn.,  will 
build  a  power  plant  in  connection  with  the 
manufacturing  works  at  Euclid,  Ohio,  to 
cost  $1,000,000.  The  Ohio  Power  Com¬ 
pany,  Newark,  Ohio,  plans  an  addition  to 
the  generating  plant  at  Philo,  Ohio,  and 
extetisions  in  transmission  lines  to  cost 
$19,000,000.  The  Black  Hills  Marble  Quar¬ 
ries  Corporation,  Rapid  City,  S.  D.,  plans 
a  plant  to  cost  $100,(X)0.  Reid,  Murdock 
&  Company,  Chicago,  plans  a  food  canning 
plant  at  Rochester,  Minn.,  to  cost  $100,000. 
St.  P.aul,  and  Breckenridge,  Minn.,  plan 
ornamental  lighting  systems.  The  Mu¬ 
nicipal  ITilities  Company,  Des  Moines, 
Iowa,  contemplates  a  power  plant  at 
Clarion,  Iowa,  to  cost  $1(M),(K)0.  The 
Des  Moines  Steel  Tank  Company,  Des 
Moines,  low'a,  idans  an  addition  to  its 
plant  to  cost  $65,000. 


Centnil  Stations  Roost 
Pacific  Coast  Business 

Power  company  Intsincss  provided 
most  of  the  orders  on  the  Pacific  Coast, 
including  one  carload  of  liber  conduit, 
one  carload  of  rigid  iron  conduit,  one 
carload  of  7-in.  35-ft.  treated  poles  for 
Sacramento,  one  carload  of  lO-in.  65-ft. 
treated  poles  for  Fresno,  $3,000  worth 
of  assorted  No.  4  0  size  600-volt 
paper-in.sulated  cable  and  $3,500  worth 
of  4,500  volt  lead-insulated  cable.  The 
outstanding  order  to  he  placed  cov¬ 
ered  three  carloads  of  insulators,  two 
carloads  each  of  wire,  crossarms  and 
hardware  for  the  Truckee  River  Power 
Company  lines  connecting  Truckee  and 
Reno  with  lumber  developments  in  Por- 
tola  and  Loyalton  areas,  totaling  about 
70  miles  of  line.  Industrial  business 
includes  a  group  of  60-hp.  synchronous 
motors  and  accessories  which  are 
valued  at  $10,000,  a  150-hp.  motor 
valued  at  $3,000,  two  carloads  of  25- 
and  35-ft.  poles  for  an  oil  company  at 
Ventura  and  700  treated  poles,  12-in. 
butts,  length  35  to  40  ft.,  for  a  cement 
company.  Street-lighting  business  in¬ 
cludes  orders  for  32  units  for  Marys¬ 
ville  and  33  for  .Antioch,  an  Oakland 
award  for  $39,850  covering  125  stand¬ 


ards,  and  prospective  jobs  covering  51 
units  for  Redwood  City,  and  50  for 
Sacramento,  Calif.  The  West  Coast 
Theater  Company  is  to  build  50  theaters 
along  the  Pacific  Coast  in  1929,  at  an 
estimated  cost  -of  $15,000,000. 

The  only  large  sale  reported  in  the 
Puget  Sound  district  was  $50,000  worth 
of  apparatus  for  a  pulp  and  paper  man¬ 
ufacturing  plant  at  Hoquiam,  Wash¬ 
ington,  involving  one  400-kw.  motor 
generator  set,  four  200-hp.  motors  and 
a  number  of  smaller  motors.  Smaller 
sales  included  a  100,  60  and  30-hp.  and 
several  5-hp.  motors  for  a  lumber  mill 
in  Thurston  County ;  two  12-in.  pumps 
and  two  50-hp.  motors  for  a  drainage 
district  in  Skagit  County  and  one  10-in. 
pump  and  a  150-hp.  motor  for  a  water 
system  in  Whatcom  County.  During 
November  the  Puget  Sound  Power  & 
Light  Company  sold  in  excess  of  900 
electric  ranges  in  the  Puget  Sound  dis¬ 
trict  of  which  550  of  these  were  sold 


American  Brown  Boveri 
Reports  Increased  Sales 

Considerable  progress  in  the  reor¬ 
ganization  of  its  capital  structure  has 
been  made  by  the  American  Brown 
Boveri  Electric  Corporation  during  the 
year,  although  there  has  been  a  falling 
off  in  earnings.  Orders  booked  during 
the  year  show  a  substantial  increase 
over  1927,  although  in  the  first  three 
montlis  the  orders  were  running  about 
9  per  cent  under  the  corresponding 
period  of  the  previous  year.  The  busi¬ 
ness  booked  by  the  Packard  Electric 
Company,  which  was  recently  taken 
over,  has  been  running  well  in  e.xcess 
of  that  of  any  previous  year.  The 
.Maloney  Electric  Company  was  also 
taken  over  during  the  year. 


Allis-Chalmers  Finds  Tractor 
Business  Profitable 

Sales  of  the  Allis-Chalmers  Manu¬ 
facturing  Company  this  year  will  estab¬ 
lish  a  new  record  according  to  present 
indications ;  the  previous  high,  $33,- 
315,252,  was  reached  in  1927.  During 
the  fir.st  nine  months  of  1928  sales 
amounted  to  $26,732,537.  which  is  an 
increase  of  6.7  per  cent  over  the  same 
peri(xl  of  1927.  Early  this  year  the 
company  accjuired  the  .Monarch  Trac¬ 
tor  Company  of  Springfield,  Ill.,  and 
has  recently  completed  a  contract  with 


Year  Ended  Sales  Net 

Dec.  31  Hilled  Income 

tl928 .  $26,732,537  $2,223,631 

1927 .  33,352,252  3.182,472 

1926 .  30,682,543  3,596,891 

1925 .  28.921,357  3,417,368 

1924 .  27,855,523  3.221.100 

1923 .  25.612,709  2,703,636 


tTo  Sept .  30. 


in  the  city  of  Seattle,  while  the  city  of 
Seattle’s  municipal  lighting  department 
sold  approximately  400  in  Seattle  alone. 
The  Seattle  purchasing  department  has 
opened  bids  for  30,000  ft.  of  600-volt 
copper  wire.  Construction  projects  are 
as  follows: 

The  California  Porcelain  Company,  Rich¬ 
mond,  Calif.,  plans  a  plant  to  cost  $50,000. 
The  Bureau  of  Supplies  and  Accounts. 
Navy  Department,  Washington,  will  re¬ 
ceive  bids  until  Jan.  8  for  four  turbines 
and  spare  parts  for  the  Mare  Island  navy 
yard.  San  Francisco,  Calif.,  and  the  Puget 
Sound  yard,  Seattle,  Wash,  (^hedule  192). 
Gildred  Brothers,  San  Diego,  Calif.,  will 
build  an  automobile  service  and  repair 
garage  to  cost  $150,000.  Monroe,  Utah, 
and  Salida,  Colo.,  plan  ornamental  lighting 
systems.  Casa  Grande,  Ariz.,  plans  an  im¬ 
proved  street-lighting  system  to  cost  $50,- 
000.  The  Silver  City  Power  &  Light  Com¬ 
pany,  Silver  City,  N.  M.,  plans  a  trans¬ 
mission  line  to  Lordsburg,  N.  .M..  and 
vicinity,  to  cost  $50,000. 


the  United  Tractor  &  Fxiuipment  Com¬ 
pany  by  which  the  latter  will  market 
a  light  tractor.  It  is  stated  that  this 
year’s  tractor  sales  alone  have  totaled 
well  over  $6,000,000,  or  around  20  per 
cent  of  the  company’s  total  production. 
All  this  has  made  possible  an  increase 
in  the  earnings  per  share,  which  for  the 
first  nine  months  of  the  year  were  $8.55 
on  the  260.000  shares  of  $100  common, 
against  $7.26  in  1927.  The  company's 
business  record  for  the  past  six  years 
is  shown  in  the  accompanying  table. 


International  Combustion 
Gets  New  York  Contract 

A  contract  for  three  boilers,  claimed 
to  he  the  largest  yet  built,  for  the  New 
York  Edison  and  associated  companies 
has  just  been  closed  with  the  Interna¬ 
tional  Combustion  Engineering  Com¬ 
pany.  They  are  to  be  installed  in  the 
East  River  generating  station  of  the 
New  York  Edison  Company  and  will 
supply  steam  to  drive  what  is  said  to  be 
the  largest  single-shaft,  single-unit  elec¬ 
tric  generating  machine  in  the  world,  a 
16(),000-kw.  (215,00()-hp. )  turbo-gen¬ 

erator  which  is  now  being  constructed 
by  the  General  Electric  Company. 

The  over-all  height  of  the  boilers, 
which  are  of  the  double  Ladd  type  with 
fin  tube  water  walls,  will  he  95  ft.,  with 
furnaces  23  ft.  wide  and  e.xtending  back 
65  ft.  Each  will  supply  a  maximum  of 
800,000  11).  of  steam  per  hour  at  a  tem¬ 
perature  of  700  deg.  F.  at  425  lb.  per 
square  inch  pressure.  With  a  heating 
surface  of  60,000  sq.ft,  each,  the  com¬ 
pactness  of  this  battery  of  boilers  will 
make  them  not  only  the  greatest  pro¬ 
ducers  of  steam  in  the  world  but  also 
the  most  economical  for  the  space  occu¬ 
pied  and  the  coal  consumed.  Each  of 
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the  boilers  will  require  80,000  lb.  of  coal 
an  hour,  or  nearly  1,000  tons  a  day,  if 
operated  continuously  at  that  rate. 

Delivery  of  the  boilers  is  expected  to 
start  in  about  four  months  and  the  unit 
will  be  placed  in  operation  about  Sept. 
1,  1929. 

The  total  capacity  of  the  circulating 
pumps  in  the  East  River  generating 
station  of  which  these  units  will  form 
an  integral  part  will  be  1,400,000  gal. 
of  water  per  minute  or  1,750,000,000 
gal.  in  twenty-four  hours. 


The  International  Combustion 
Engineering  Corporation,  200  Madi¬ 
son  Avenue,  New  York  City,  announces 
the  appointment  of  Carl  F.  Weigel  as 
vice-president  and  general  manager  of 
the  subsidiary  company,  the  Hedges- 
Walsh-Weidner  Company,  Chattanooga, 
Tenn.  From  the  date  of  the  combina¬ 
tion  of  the  Walsh  &  Weidner  Boiler 
Company  and  the  Casey-Hedges  Com¬ 
pany  up  to  the  present  Mr.  Weigel  has 
served  as  chief*engineer  of  the  combined 
organization. 

The  Independent  Electric  Works 
of  Chicago  announces  that  C.  F.  Holmes, 
an  inventor  associated  with  it,  has 
developed  a  new  three-rate  service  sta¬ 
tion  charger.  'I'hrough  his  invention  of 
a  special  new  switch  the  charger  can  be 
made  to  charge  batteries  at  three  dif¬ 
ferent  rates.  It  is  stated  that  the  new 
charger  saves *40  to  60  per  cent  in  elec¬ 
tric  current  and  yet  handles  50  to  70 
per  cent  more  batteries. 

The  Westinghouse  Electric  & 
Manufacturing  Company  has  re¬ 
ceived  an  order  from  the  Miami  Cop¬ 
per  Company  for  new  switching  equip¬ 
ment.  The  order  calls  for  thirteen  elec¬ 
trically  operated  type  B-32  oil  circuit 
breakers,  together  with  supporting 
frame,  disconnecting  switches,  copper 
bus  and  connections,  busbar  supports, 
instrument  transformers  and  bolted  steel 
structures. 

The  Lincoln  Electric  Company. 
Cleveland,  manufacturer  of  “Line- Weld” 
motors  and  “Stable-Arc”  welders,  has 
produced  an  educational  motion  picture 
portraying  the  advantages  of  arc  weld¬ 
ing  and  the  widespread  possibilities  of 
its  application.  The  new  film  is  entitled 
"Modern  Manufacturing  with  a  ‘Stable- 
Arc’  Welder.” 

The  Gamewell  Company,  Newton 
Upper  Falls,  Mass.,  manufacturer  of 
electric  signal  systems,  announces  the 
purchase  of  the  Holtzer-Cabot  Electric 
Company  of  Boston. 

The  Wagner  Electric  Corporation, 
.">1.  Louis,  announces  that  R.  L.  Mat¬ 
thews  has  joined  the  sales  force  of  its 
f'hicago  office.  Mr.  Matthews  has  been 
formerly  connected  with  such  organiza¬ 
tions  as  the  Michigan  Bell  Telephone 
Company,  the  Armstrong  Cork  &  In- 
'^ulation  Company  and  the  National 
Electric  Products  Corporation. 

The  Synthane  Corporation,  Phil¬ 
adelphia,  recently  organized,  is  com¬ 
pleting  the  building  of  its  plant  at  Oaks, 
near  Philadelphia,  and  expects  to  com¬ 
mence  the  production  of  laminated  bake- 


lite  products  in  the  spring.  R.  R.  Titus, 
formerly  vice-president  and  general 
manager  of  the  Diamond  State  Fibre 
Company  and  the  Celoron  Company  of 
Bridgeport,  Pa.,  is  president  of  the  cor¬ 
poration,  J.  B.  Rittenhouse  is  vice- 
president  and  George  J.  Lincoln  is  sec¬ 
retary  and  treasurer. 

The  General  Electric  Supply  Cor¬ 
poration,  New  York,  wholesaler,  an¬ 
nounces  that  its  main  New  York  ware¬ 
house,  offices  and  showrooms  are  now 
located  in  larger  quarters  at  585  Hudson 
Street. 

The  R.  D.  Nuttall  Company, 
McCandless  Avenue  and  Harrison 
Street,  Pittsburgh,  manufacturer  of 
Westinghouse-Nuttall  gears,  has  ap¬ 
pointed  H.  A.  Houston  of  Wilkinsburg, 
Pa.,  as  works  manager  of  its  company. 
Since  1920  Mr.  Houston  has  been  man¬ 
ager  of  the  mechanical  parts  and  of  the 
railway  equipment  engineering  depart¬ 
ment  of  tlie  Westinghouse  Electric  & 
Manufacturing  Company,  of  which  the 
Nuttall  company  is  a  subsidiary. 

The  Bossert  Corporation,  Utica, 
N.  Y.,  has  leased  the  plant  of  the 
Sherman  Sales  Company  for ‘the  expan¬ 
sion  of  its  business.  The  new  plant 
will  give  27,000  additional  square  feet 
of  floor  space  which  it  is  understood 
will  be  used  in  the  manufacture  of  the 
newest  and  most  successful  of  the  Bos¬ 
sert  products,  the  electrical  household 
appliances. 

The  Anaconda  Copper  Mining 
Company  reports  what  is  claimed  to  be 
the  first  order  for  an  all-copper  hollow 
conductor  cable  ever  received  by  a 
United  States  manufacturer  for  Euro¬ 
pean  use.  The  order  came  from  the 


Fiber  Hand  Trouble  Lamp 

A  non-conductive  shockproof,  fiber 
portable  lamp,  with  adjustable  hook, 
that  is  equally  well  suited  for  use  in 


homes,  factories,  garages  and  on  tele¬ 
phone  and  power  switchboards,  has  been 
produced  by  the  Benjamin  Electric 
Manufacturing  Company  of  Chicago. 
Although  weighing  only  8  oz.  it  is 
sturdily  constructed  and  will  stand  the 
weight  of  a  180-lb.  man  without  injury 
to  the  lamp.  A  special  floating  socket 


Societa  Meridionale  de  Electricitta. 
Naples,  Italy.  The  cable,  which  will 
transmit  energy  118  miles  from  Pescara 
to  Naples,  in  three-phase  operation,  re- 
<|uires  more  than  1,850,000  lb.  of  mate¬ 
rial.  This  type  of  construction  has  been 
developed  to  insure  efficiency  in  trans¬ 
mitting  large  voltages  over  long  dis¬ 
tances. 

The  Benjamin  Electric  Manufac¬ 
turing  Company,  128  South  Sangamon 
Street,  Chicago,  announces  that  L.  W. 
Kester,  formerly  assistant  to  the  vice- 
president  in  charge  of  sales,  has  been 
appointed  merchandising  manager  of 
its  electrical  division,  rilr.  Kester  will 
be  chairman  of  the  merchandising  com¬ 
mittee  of  the  company  and  R.  W.  Stand, 
advertising  and  sales  promotion  man¬ 
ager,  will  be  secretary  of  the  committee. 

The  Metropolitan-Vickers  Elec¬ 
trical  Company,  Manchester,  has 
passed  a  resolution  agreeing  to  change 
the  name  of  the  company  to  Associated 
Electrical  Industries,  Ltd.  It  was  an¬ 
nounced  that  at  a  recent  board  meeting 
a  number  of  the  directors  resigned  and 
that  in  their  places  were  elected  several 
new  directors  who  would  include  repre¬ 
sentatives  of  the  various  interests.  The 
directors  who  resigned  will  become  di¬ 
rectors  of  .Metro- Vick  Electrical  Prod¬ 
ucts.  Ltd.,  so  that  they  will  be  indi 
rectly  connected,  as  nreviously,  with  the 
activities  of  the  trading  concern. 

The  Southern  New  York  Elec¬ 
trical  Supply  Corporation,  Bingham¬ 
ton,  N.  Y.,  has  recently  appointed  as 
new  directors  G.  W.  Brooks,  M.  H. 
Georgia  and  E.  C.  Wehle.  The  com- 
panv  has  increased  its  capital  stock  from 
$50;0fX)  to  $150,000. 


and  four  flexible  springs  protect  the 
lamp  from  mechanical  jars  and  break¬ 
age  and  absorb  shocks  that  would  other¬ 
wise  be  transmitted  to  the  lamp  fila¬ 
ment.  The  handle  is  of  varnished  hard 
maple,  to  which  is  attached  a  notched 
fiber  guard  that  prevents  the  light  from 
rolling  when  placed  on  a  flat  surface. 
An  additional  feature  is  a  fiber  half 
shade  to  direct  the  light  rays  on  the 
work  and  out  of  the  user’s  eyes.  This 
portable  will  take  lamps  from  25  to  60 
watts. 


Bates  Computing  Index 

The  Bates  Index,  manufactured  by 
the  Bates  Manufacturing  Company, 
Orange,  N.  J.,  has  been  adapted  by  the 
Hydro-Eectric  Power  Commission,  of 
Ontario,  Canada,  as  an  instantaneous 
reference  log  for  computing  domestic 
hydro  bills.  By  the  same  method  illus¬ 
trated  herewith,  both  water  and  gas 
bills  can  also  be  computed  with  abso¬ 
lute  accuracy  and  without  loss  of  time. 
The  commission  writes:  “By  working 


New  Equipment  Available 


cM. 
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out  a  chart  showinj^  the  energy  charge, 
gross  and  net  value  for  all  reasonable 
consumptions,  we  found  it  possible  to 
devise  a  form  of  hill  which,  with  the  aid 
of  this  chart,  could  he  made  out  in  a 
fraction  of  the  time  required  to  figure 
each  one,  especially  where  the  fractions 
were  troublesome.” 


Thread  less  Thin  Wall 
Conduit 


A  new  type  of  conduit  has  been  de¬ 
vised  by  the  electrical  division  of  Steel 
&  d'uhes,  Inc.,  Cleveland.  Ohio,  a  sub¬ 
sidiary  of  the  Republic  Iron  &  Steel 
Company.  The  new  product  is  classi- 
field  as  “Steeltubes”  electrical  metallic 


(Issued  Dec.  11,  1928) 

Reissue  17,156.  Hollow  Conductor;  W.  H. 
Hassett,  Cheshire,  Conn.  .Vpp.  flied  May 
17,  1927. 

Reissue  17,161.  TuRBiNB-dovratNiNc  Sys- 
THM  ;  W.  Innes,  Monkseaton,  England. 
.\pp.  filed  Oct.  10,  1928. 

1,694,398.  Switchboard  Mounti.ng  of 
Circitit-Rrfiakbk  I’nits  ;  W.  M.  Scott, 
Treddyfrin  Townshii),  Chester  Co.,  Pa. 
Ajii).  filed  -Vug.  2,  1923. 

1,694,400.  S(K'KCT  A.VD  Switch  Plug;  E. 
Sjolin,  Chicago,  Ill.  App.  filed  .Ian.  11, 
1  922. 

1,694,415.  Insulator:  C.  S.  Cordon,  New 
York,  N.  Y.  App.  filed  July  1,  1925. 
1,694,434.  Standard  Ramp  of  Ca.ndelbka 
Tvpk;  J.  H.  Raetz,  Kitchener,  Ont.,  Can. 
App.  filed  Feb.  17,  1928. 

1,694,448.  Switch-Controlling  Diwick; 

<!.  H.  .M iddtemiss,  Hirmingham,  .Via.  App. 
filed  June  21.  1923. 

1,694,460.  ALTI-aiNATING-CURRENT  MOTOR  : 

H.  VVeichsel,  St.  Louis,  .Mo.  App.  filed 
Jidy  1  1.  1  925. 

1,694,479.  Electric  Switch  :  .1.  T>.  Milton, 
l.,ouisville,  Ky.  .\pp.  filed  April  17,  1922. 
1,694,512.  Elix'tric  Wct.ding  .Mai'Hine; 

C.  M.  Macf’hesney  and  R.  H.  Norton, 

Chicago,  Ill.  .Xpp.  filed  Sept.  21,  1923. 
1,694,536.  Catalytic  Agent  in  Stohagh 
Rattkuy  :  n.  W.  Davis,  Elmhurst,  Ind. 
App.  filed  Aug.  5,  1927. 

1,694,536.  Eli-xt'RIC  Fiuinack:  C.  R.  Foley, 
Fort  Wavne,  Ind.  App.  filed  .March  13, 
1920. 

1,694,539.  Electrically  -  Hkati-t)  Tile 
Stove;  F.  Craf.  Raden,  Switzerland.  App. 
filed  June  26.  1924. 

1,694,555.  Welding  Machine:  H.  M. 
Naugle  and  .\.  J.  Townsend,  Canton,  Ohio. 
App.  fUed  Sept.  18,  1926. 

1,694,569.  Switch;  A.  E.  Walsh,  Chicago, 
Ill.  .\pp.  filed  Sept.  1  4,  1925. 

1,694.600.  Electric  Resistance  Heating 
Element;  H.  S.  Lee,  Peabody,  Mass. 
App.  filed  Feb.  12,  1927. 

1,694,605.  Testing  I.amp  for  Heavy  Cur- 
RB.NT  Installations;  J.  F.  Schleper, 
.Xmsterdam,  Netherlands.  .\pp.  filed  Sept. 
10.  1923. 

1.694.611.  .XuxiLiARY  Switch;  C.  D.  Ains¬ 
worth.  Wollaston,  Mass.  Ajip.  filed  Feb. 
26,  1925. 

1.694.612.  Contact  Structure  for  Elec¬ 
tric  Switches;  C.  D.  .\insworth.  Wollas¬ 
ton,  Mas.s.  App.  filed  May  29,  1925. 

1.694.613.  Motor-Control  Switch:  C.  D. 

’  Ainsworth.  Wollaston.  Mass.  App.  filed 

March  28,  1921. 

1.694,618.  ELtxmucAL  Apparatus  and 

SwnxMi  ;  O.  .V.  Rurnham,  Saugus,  Mas.s. 
App.  filed  April  29,  1924. 

1,694,637.  Speed  Regulator  ;  J.  Rethenod, 
Paris,  France.  App.  filed  .lime  2,  1923. 

1  694.649.  Applicator-Securing  Means; 

'  E.  R.  Coldfield  and  C.  Horsley.  Cleveland, 
Ohio.  -Vpp.  filed  Feb.  1  4.  1927. 

1,69  4.653.  ELrXTROLYTE  AND  ELECTROLYTIC 
AppaR  ATI’s:  R.  E.  Hall.  Evanston.  Ill. 
App.  filed  Ocf.  1  4.  1922. 

1.694,692.  Magnetic  Circiht  -  Controi. 
'  .Vi’i'ARATUS  :  ,‘4.  Seaberg  and  H.  W.  Ander¬ 
son.  Moline.  Ill.  App.  filed  Ocf.  28,  1924. 
1,694.700.  Centrifugal  Operating  Mech- 
’  ANisM  :  W.  J.  Rranson,  Springfield,  Ohio. 
App.  died  Sept.  28,  1926. 


tubing  and  is  a  thin-wall  rigid  conduit, 
having  all  of  the  characteristics  of  the 
so-called  heavy  standard  conduit,  hut 
with  a  lighter  wall.  Its  construction 
of  cold-rolled  open-hearth  steel  insures 
a  basic  quality  which  is  designed  to 
resist  corrosion  and  to  provide  a  tube 
sufficiently  ductile  to  be  readily  bent  to 
any  desired  shape  hy  use  of  a  special 
bending  hickey  .supplied  hy  the  manu¬ 
facturer. 

d'he  wall  of  the  conduit  is  approxi¬ 
mately  one-third  the  thickness  of  the 
standard  conduit.  It  is  used  without 
threading,  connections  being  made  by 
means  of  a  union  compression  type 
coupling.  Part  of  the  coupling  may  he 
used  as  an  adapter  to  connect  the  con¬ 
duit  to  any  standard  fitting. 


1,694,707.  Outlet  Rox  ;  C.  A.  Johnson, 
Chicago,  Ill.  .\pp.  filcfi  .June  13,  1924. 
1,694,709.  Rrush  Holdto  for  Electric 
Generators  or  Motors  ;  R.  G.  I.,aflte, 
Kansas  City.  Mo.  App.  filed  Dec.  15, 

1926. 

1,694,712.  Elevator  Sy.stem  ;  D.  I>.  Lind¬ 
quist,  Hartsdale,  N.  Y.  App.  filed  May 
21,1925. 

1,694,715.  Contact  Device  for  Elixttri- 
cally-E.nekgizp;d  Impleme.nts;  .M.  W. 
Mc.Xrdle,  Chicago,  Ill.  App.  filed  March 

18,  1927. 

1,694,725.  Heating  Apparatus;  W.  T. 
Tabb,  Mahwah,  N.  J.  App.  filed  April  28, 

1927. 

1,694,762.  Electric  Cooker  ;  P.  Ackerman, 
Washington  Co.,  Ore.  :  App.  filed  April 

19,  1927. 

1,694,791.  Induction  Electric  Furnace; 
E.  F.  Northrup,  Princeton,  N.  J.  App. 
filed  Feb.  14,  1925. 

1.694.836.  MratcuRY  Vapor  Lamp;  W. 
I’lbrich,  Jena,  Germany.  App.  filed 
.March  23,  1927. 

1.694.837.  Ri-xrnFYiNG  System;  F.  L. 
XValker,  .Ir..  Westwood,  Calif.  App.  filed 
Feb.  23.  1926. 

1,694,856.  Storage  RATTi-nn'  :  .1.  G.  .lackson, 
Chatham,  Ont.,  Can.  App.  filed  Jan.  2, 
1925. 

1,694,899.  Electric  Snap  Swit  h  ;  W. 
Wurdack,  .Ir.,  St.  Louis,  Mo.  App.  filed 
June  3,  1!*25. 

1,694.919.  Dry-Cell  Eleme.vt  AND  .Method 
OF  Making  the  .Same;  L.  G.  Jenness, 
Ix'onia,  N.  J.  App.  filed  Feb.  18,  1927. 

1.694.927.  Condenser  Structure;  H.  E. 
Rice  and  R.  C'.  DaCosta,  Philadelphia, 
Pa.  App.  filed  .March  16,  1921. 

1.694.928.  Thermostat:  H.  E.  Rider.  T.yn- 
brt>ok.  N.  Y.  .\pp.  filed  June  11.  1925. 

1.694.962.  Metal  Tubing:  E.  R.  Herry, 
.Malden,  Mass.  App.  filed  June  6,  1923. 

1.694.963.  Theftpro<if  Lamp  Gixire;  W.  O. 
Rode  and  L.  J.  Haming,  Louisville,  Ky. 
.■\pp.  filed  .Tune  24,  1 924. 

1,694,966.  Electric  System;  R.  C.  Clinker, 
Rilton,  near  Rugby,  England.  App.  filed 
.May  24,  1927. 

1,694.977.  CIRCUIT-CONTROI.LING  DEVICE; 
C.  1.  Hall,  Fort  Wayne,  Ind.  App.  filed 
.lime  5,  1925. 

1,694,979.  High-Voltage  Primary  Ci^t- 

OuT ;  E.  G.  Newton  and  E.  J.  Wade,  Pitts¬ 
field,  Mass.  App.  filed  .\prll  21,  1925. 
1,694,981.  Electric  Waffle  Iron;  C.  P. 
Randolph.  Oak  Park.  Ill.  App.  filed 
Aug.  23,  1926. 

1,694,984  and  1,694,985.  Speed  (^ontrol  of 
Induction  Motors;  H.  K.  Schrage,  Paris, 
France.  .\pps.  filed  April  8,  1925. 
1,694.986.  PROTIXTIVE  ARRANGEMENT;  N. 

Sensui,  Kanagawaken,  Japan.  App.  filed 
Feb.  1,  1927. 

1,69  4,990.  Ventilation  of  Dynamo-Elec¬ 
tric  Machines:  E.  G.  Sohlberg,  Schenec¬ 
tady.  N.  Y.  .Vpp.  filed  March  22,  1927. 
1,694,997.  Rase  for  Incandescent  Lamps 
OR  Similar  ,\ rtict.es  ;  I.  H.  Van  Horn, 
East  Cleveland,  Ohio.  App.  filed  Sept. 

20,  1926. 

1,695,003.  Control  of  Electric  Switches; 
.V.  E.  .\nderson,  Scotia,  N.  Y.  -Vpp.  filed 
.March  19.  1927. 

1,695,004.  Automatic  Control  System  ;  H. 
Rany,  Scotia,  N.  Y.  App.  filed  July  22, 
1927. 


1,695,007.  Hangiti  for  Electric  Wire.*;  ; 
A.  Cawood,  Rig  Stone  Gap,  Va.  Api). 
filed  April  18,  1927. 

1,695,032.  Impedance-.Measuring  Bridge; 
W.  J.  Shackelton,  Scotch  Plains,  N.  J. 
App.  filed  Oct.  16,  1925. 

1,695,035.  Electric  Regulator;  H.  m. 
Stoller,  Mountain  Lakes,  N.  J.  App.  filed 
June  21,  1  927. 

1,695,038.  Magnetic  Alloy  ;  O.  E.  Ruck- 
ley,  Maplewood,  N.  J.  App.  filed  March  6. 

1925. 

1,695,041.  Production  of  MAGNimc  Du.st 
Cores  ;  G.  W.  Elmen,  Leonia,  N.  J.  App. 
filed  Dec.  17,  1926. 

1,695,047.  Art  of  Electrical  Measuiu;- 
MBNTS :  J.  W.  Horten,  Bloomfield,  N.  .1. 
App.  filed  Nov.  4,  1924. 

1,695,051.  Translating  Circuits;  W.  a. 
Marri.son,  Ea.st  Orange,  N.  J.  App.  fileii 
May  6,  1925. 

1,695,060.  Electrical  Condenser;  W.  II. 
Priess,  Boston,  Mas.s.  App.  filed  Oct.  22. 
1919. 

1,695,089.  Thermal  Mine;  J.  H.  Depjieler. 
Weehawken,  N.  J.  App.  filed  Nov.  2, 

1926. 

1,695,103.  Thermoelectric  Switch  ;  A.  P. 
Hook,  New  Washington,  Ohio.  App.  filed 
May  16,  1927. 

1,695,122.  ELfXCTRicAL  Transformer;  C.  F. 
Phillips,  Rlackheath,  lx>ndon,  England. 
App.  filed  Feb.  24,  1928. 

1,695,155.  Staple;  G.  A.  Parker,  Brockton, 
Mass.  App.  filed  Feb.  2,  1927. 

1,695,227.  Elixttric  Water  Heater  ;  E.  E. 
Bolinger,  Emmett,  Idaho.  App.  filed 
March  21,  1928. 

1,695,234.  Insulating  Support  for  Elec¬ 
tric  Resistance  Heating  Element;  L.  J, 
Fuller,  Bloomfield,  N.  J.  App.  filed  April 
8,  1927. 

1.695.260.  Switch  Mou.nting;  W.  R. 
Walker,  New  Dorp,  N.  Y.  App.  filed  Oct. 
1,  1924. 

1.695.261.  THER.MOSTATIC  ELECTRIC  SWITCH  : 
W.  J.  Winninghoff,  East  Orange,  N.  J. 
App.  filed  Nov.  10,  1923. 

New  Trade  Literature 
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ARC-WEIiDING  ACCESSORIES  AND 
STOKERS. — Leaflet  L.20.398  issued  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  describes 
and  illustrates  its  arc-welding  accessories, 
which  include  protective  welding  helmets, 
band  shields,  metal  electrode  holders,  car¬ 
bon  electrode  holders,  welding  cable  and 
welding  circuit  reactors.  The  company  also 
is  distributing  leaflet  DMF-5130  describing 
its  stokers  for  boilers  and  industrial 
furnaces. 

GROl’.ND  RESISTANCE  TESTER.  - 
“Measurement  of  the  Resistance  to  Earth 
of  Grf)un<l  Connections”  is  the  title  of 
t<'chnical  bulletin  No.  1185  issued  by  .lames 
G.  Riddle,  1211  .Vreh  Street,  Philadelphia, 
covering  the  "Megger”  ground  resistance 
tester.  The  bulletin  includes  a  description 
of  the  new  direct-reading  "Megger”  ground 
resistance  tester,  comparison  of  various 
methods  of  test  and  data  on  the  character¬ 
istics  of  earth. 

C%r  ^ 

Foreign  Trade 
Opportunities 
<y^ _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
hered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 

An  agency  is  desired  in  Zurich,  Switzer¬ 
land  (No.  35,090),  for  storage  batteries  for 
automobiles  and  another  (No.  35.101),  for 
household  electric  appliances,  refrlgerator.s, 
washing  machines,  etc. 

An  agenc.v  is  desired  in  .lohanneshurg. 
South  Africa  (No.  35,100),  for  hard-drawn 
bare  copper  wire. 

An  agency  is  desired  in  Berlin,  Germany 
(No.  35,104),  for  household  electric  '-efrig- 
erators  and  another  (No.  35,103),  for  hou.^c- 
hold  electric  refrigerator  units. 

An  agency  is  desired  in  Dresden,  Ger¬ 
many  (No.  35,102),  for  househobl  electric 
refrigerator  units. 

An  agency  is  desired  in  Ixindon,  Eng¬ 
land  (No.  35,105),  for  telephone  instrument 
accessories  and  intercommunicating  teh- 
phone  systems. 


Electrical  Patents 

Announced  by  U.  S.  Patent  Office 

_ _ )^ 
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ParHcularly  designed  for 
switching  a  main  to  either 
of  two  circuits  -  also  made 
for  special  conditions » 


6.  Permits  sectionalization  of  underground  prim¬ 
ary  cables. 

7.  Is  equipped  with  hinged  cover  bolts  and  wing 
nuts  for  speedy  removal  of  cover. 

8.  Different  types  of  cable  heads  for  different 
manhole  conditions. 

9.  Cable  heads  interchangeable. 

10.  Only  one  gasket  between  cable  head  and  box. 

11.  Any  style  cable  entrance  optional. 

12.  Removable  links  with  bolted  contact. 

13.  Provides  a  moisture-proof  enclosure  for  dis¬ 
connects. 

14.  Provides  a  complete  mechanical  protection  for 
disconnects  and  cables. 

15.  Tire  valve  provided  to  permit  an  air  test  after 
box  has  been  opened  and  closed. 

16.  Made  in  from  two  to  eight  ways. 

17.  Made  for  one,  two,  three,  and  four  conductor 
cables. 

The  question  of  safety  in  operation  is  an  outstanding  Type 
“H”  Box  feature.  'I'he  bus  bars  are  all  insulated  so  that 
only  one  phase  is  exposed  in  any  one  cell.  It  is  economy 
to  use  Type  “H”  Boxes. 

Ask  a  a  &  W  representative  about 
Type  ‘7/”  Box  advantages  or  write  to  us. 

G  &  W  Electric  Specialty  Go. 

7780  Dante  Ave.,  Chicago,  Ill. 

-r  Exactly  what  you 

L  want 

C  &  W  desi|(ns  and 
M  manufactures  practi¬ 

cally  every  device 
for  the  end  of  a 
cable.  See  our  Cata¬ 
log  No.  27. 


The  G&W  Type  “H”  Box  is  the  highest  tvpe  of 
high  tension  interconnection  box.  It  is  designed  as 
small  and  compact  as  possible,  consistent  with  the  clear¬ 
ance  necessary. 

G  &  W  engineers  have  here  again  considered  all  types  of 
underground  conditions  and  requirements  and  designed 
Type  “H”  Boxes  to  adequately  and  economically  lill  a 
certain  need  in  distribution  systems. 

The  following  are  among  the  advantages  found  in  the 


GASKET 


SWITCH  STICK  INSULATING  LINING 
'  LINKS  , 


COMPOUNDED 


INSULATING  BASE 


CONNECT  OK 


CLAMPING  RING  t, 
STUFFING  BOX 
CABLE  ENTRANCE 


BAkelite  tube  box 


GASKET 


ELECTRIC 


for  the  Cable  Ends 


More  than  Protection 


POTHE 


The  story  of  the  reliability 
of  Moloney  Transformers  is 
told  and  retold  in  years  of  satis¬ 
factory  service  on  whatever  type 
installation  they  may  be  used. 


MOLONEY  ELECTRIC  CO 

General  Offices  and  Factory: 

ST.  LOUIS,  MO. 

offices  in  all  principal  Cities 


1 


REVERSIBLE 

RATTLE-PROOF 


NO  RIVETS 
NO  WELDS 


The  Lock  Joint  construc¬ 
tion  and  the  fact  that 
neither  edge  of  mainbar  is 
cut,  makes  Walter  Bates 
Steel  Floor  Grating  super¬ 
ior  in  strength. 


because  it  is  manufactured 
by  automatic  machinery  in 
an  efficiently  laid  out  steel 
plant,  we  can  maintain  the 
: —  economy  of  its  cost. 


WMTER  BATES  STEEL 


CAlOr  SALES  OFFICES:  INDIANA 

New  York  Chicago  Cleveland 

Pittsburfh  Dallas  Atlanta 

Birmingham 
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Specify  these  poles  *  ♦  ♦  then  cut  your 
maintenance  budgets  for  40  years! 


l^UT  these  strong,  long-lasting  Prettyman 
Preserved  Poles  of  Southern  Yellow  Pine 
in  your  lines  in  1929.  Then  forget  them  . . . 
forget  replacement  and  maintenance  costs 
until  1969.  Creosoted  under  pressure,  full 
length  to  the  heartwood,  they  will  last  from 
25  to  40  years — 5  to  8  times  the  natural  life 
of  an  untreated  pole,  which  in  40  years  would 
cost  you  something  like  23  times  its  original 
price  in  replacements  and  labor. 


Southern  Yellow  Pine  is  stronger,  too.  It 
has  44%  higher  static  bending  strength  than 
the  next  strongest  pole  wood.  Specify  it  and 
cut  equipment  costs  by  using  fewer  or  smaller 
poles  per  given  load.  But  be  sure  it  is 
Prettyman  Preserved  for,  however  strong,  un¬ 
treated  pine  is  highly  susceptible  to  the  attacks 
of  termites  (white  ants)  and  decay-producing 
fungi.  Write  today  for  prices  on  air-seasoned 
Prettyman  Preserved  Poles,  framed  and 
treated  to  your  own  specifications. 


J.F‘Prettuman,&  Sons 

\J  Wood  Pre./’ervino  Plani" 

Chavlej'ton ,  3.  C. 


Dfxembp:r  29,  1928 
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A  VITAL  requirement  of  a  Strain  Insulator  assembly  is 
strength.  To  attain  high  mechanical  reliability  and 
long  life,  without  sacrificing  electrical  efficiency  is  the  ob¬ 
jective  of  0-B  Strain  Insulator  Fittings — for  use  with 
Type  XH,  0-B  Strain  Insulators. 

To  secure  the  strength  required  in  the  porcelain,  0-B  Strain 
Insulators  are  ruggedly  designed,  with  rounded  corners  and  extra 
heavy  fins  to  prevent  breakage — yet  with  a  long  leakage  path  to 
maintain  the  electrical  efficiency. 

Combining  these  insulators  with  the  proper  0-B  Strain  Insulator 
Fittings  governs  the  ultimate  strengths  obtainable — which  range 
from  7,000  to  18,000  pounds. 

0-B  Strain  Insulator  fittings  are  carefully  designed  and  constructed 
to  secure  high  strength,  yet  to  eliminate  distortion  and  the  concen¬ 
trated  pressure  which  causes  cracking  of  the  porcelain. 

A  wide  variety  of  fittings  are  available,  to  provide  for  the  various 
installation  requirements.  Without  additional  cost,  complete  as¬ 
semblies  to  your  specifications  can  be  made  at  the  factory,  thus 
eliminating  time  and  labor  in  the  field. 

Ohio  Brass  Company,  Mansfield,  Ohio 

Canadian  Ohio  Brass  Co..  Limited 
Niagara  Falls,  Canada 


0-B  Strain  Insulator  Fittings-sup¬ 
plied  for  a  variety  of  assemblies— are 
good  quality  steel,  each  piece  being 
hot-dip  galvanized.  This  galvanizing 
includes  the  threading  of  the  bolts  and 
nuts.  The  design  is  such  that  all  nuts 
are  locked  on — even  when  the  in¬ 
sulator  is  not  under  load.  Complete 
description  and  listing  of  Strain  Fit¬ 
tings  will  be  found  on  pages  85  to 
95,  0-B  Cat.  No.  20. 


PORCELAIN 
INSULATORS 
UNE  MATERIALS 
RAIL  BONOS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 


PITTSBURGH  ATLANTA  CLEVELAND 

ST.  LOUIS  SAN  FRANCISCO  LOS  ANGELES 


NEW  YORK 


PHILADELPHIA 


Pittsburgh 
Power  Transformers 


Rectangular  Base 
Film  Type  Radiators 
All  Steel  Tank 


Double  Magnetic 
Circuit  Core 
Elliptical  Coils 


2500  K.V.A. 
11000  Volts  H.V 
2400  Volts  L.V. 
60  Cycles 
55°  C 


flLLIS-CH/ILMERS  M/INUFiqCTURINGra 

I  PITTSBURGH  TRANSFORMER  WORKS  ^ 


PITTSBURGH  TRANSFORMER  WORKS 

NORTH  SIDE,  PITTSBURGH,  PENNSYLVANIA 


NATCO 

TH  E  COMPLETE  LINE  of 
UNDERGROUND  CLAY 

CONDUIT 

i/ormerfy  M*Roy-Comp) 


December  29,  1928 


NATCO  CLAY 
CONDUIT 

POWER 

CABLES 


Past  Performance 
THE  Reason  for 
1928  Installations 


/or  1.  Protection  Against  Alkali  Attack 

Natco’s  dense  porcelain-like  structure  and  impervious  silicate  glaze 
resist  the  penetration  and  attack  ot  alkali;  is  insoluble  and  contains  no 
elements  that  would  harmfully  affect  the  cable  sheath. 

2.  Ready  Dissipation  of  Heat 

Natco’s  dense  structure,  vitrified  in  a  temperature  of  2000  degrees, carries 
away  cable  heat — and  at  the  same  time  is  absolutely  non-inflammable. 

3.  Easy  Cable  Pulling 

The  glass-hard,  glass-smooth  glaze,  free  from  roughness  and  projections; 
the  beveled  endsof  the  units;  and  their  freedom  from  distortion,  all  combine 
to  make  cable  pulling  easy,  and  eliminate  danger  of  damage  to  the  sheath. 

4.  Imperviousness  to  Moisture 

Balanced  \  itrification  (which  produces  maximum  density  with  maximum 
strength)  means  low  absorption  and  high  resistance  to  moisture. 

5.  Accessibility 

Natco  duct  lines  may  be  broken  into  for  inspection  and  repair — and 
then,  by  means  of  split  units,  may  be  quickly  and  at  a  low  cost  restored 
to  their  original  condition. 

6.  Permanence 

Which  has  been  adequately  demonstrated  in  35  years  of  responsible  service. 


NATIONAI.F1RE  PRGOFING  COMPANY 


Sixteen  Duct  Power  Distribution  line  0/4%  inch 
Round  Single  Duct  Natco  Clay  Conduit ^  for  the 
Philadelphia  Electric  Company,  Philadelphia, 
Pa.,  October,  1^28. 


General  Offices:  Fulton  Building,  Pittsburgh,  Pa. 

Distributed  in  the  United  States  by  Distributed  in  Canada  by 

Graybar  Electric  Company,  Inc.  Northern  Electric  Company,  Ltd, 


THE  QUALITY 
CONDUIT 


r  « 

■ 

l#H  V 
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On  several  railway  electrification  jobs  Jeffery- 
Dewitt  thick  porcelain  insulators  were  installed 
with  other  makes.  At  least  two  of  these  railways 
have  discovered  the  superiority  of  these  thick 
porcelains  for  withstanding  flashover  without 
shattering — without  calling  for  immediate  re¬ 
placements. 


JEFFERY- DEWITT  INSULATOR  COMPANY 


Kenova,  West  Va.,  U.  S.  A 


DISTRICT  OFFICES 

JclTen-l>e«ltt  InsuUtiir  Cd..  Kactory,  Kriiuva,  \V.  Va. 
Jrffer'v-DeHitt  Insulator  fo..  No.  •.!  Hector  SJ..  New  York  t’lty. 
JefTery-Oewltt  Insulator  t  o.,  (ilenn  Hldft..  Atlanta.  Oa. 
JelTerv-DewItt  Insulator  Co.,  Mariiuette  BIcIr..  ChlcaRo.  III. 
JefTerv-ltewltt  Insulator  Co.,  .statler  HIiIr..  Boston.  Mass. 
Jeffery -l>e«ltt  Insulator  Co..  Coe  Terminal.  Detroit. 
Jeffery-Deultt  Insulatrrr  Co..  Dallas,  Teias.  I*.  O.  Box  266. 

FOREIGN  AGENTS 

Fred  S.  I.ee.  Sydney.  Australia. 

Kleliardson.  MrCaIre  &  Co.,  Ltd..  WelllnKton.  New  Zealand. 
T  W.  MarKay.  Klectrle  Ry.  Chamliers.  Winnipefi.  Canada. 
Bislioii  Sales  Corp..  Keefer  BldR..  Montreal.  Canada. 
ImiHtrtazlone  Korniture  Indu.strali.  Milan,  Italy. 

Josfs  Kmtlneerlna  Co..  IJd..  Bombay,  India. 

Mitsui  A  Co..  I,td.,  New  York  City. 


Garland-Affoltfr  Enirinporing:  Corp.,  Rialto  Bids:.,  San  Francisco,  Calif. 
Garland-Aftoltcr  Ensriin'erinir  Corp..  I.  JV.  Heilman  Bld^..  Los  Angrclcs,  Calif. 
Garland-Aflolter  EnRinccrinp  Corp..  Alaska  Bid?..  Seattle.  Washinarton. 
Fobt“s  Supply  Co..  Spokane.  Washin?ton. 

A.  H.  Sava?e  Co..  Pioneer  Bid?..  St.  Paul,  Minn. 

D.  L.  Hearn  Co.,  Lan?an-Ta.vlor  Bid?,,  St.  Louis,  Mo. 

L.  Brandenlnir?er.  Salt  Lake  City,  Utab. 

A.  F  Krippner,  Denver,  Colorado. 

J.  H.  Nicholson.  Omaha.  Nebraska. 
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CONDIT 

Steel  Clad  Switchgear 

Vertical  Lift  Type 


A  new  Condit  design  which  combines 
space  economy,  ease  of  inspection  and 
maintenance  with  an  unusual  degree  of 
dependability  and  safety.  Let  us  supply 
you  with  complete  information. 

jGei  in  icnich  xviih  jCcmdU 


CONDIT  ELECTRICAL  MEG.  CORPORATION 

Manu/acCurer,  of  Electrical  Protective  Devices 
BOSTON.  MASS. 

Norrttprtt  Electric  Company 

U'WOTCO 

Distributor  for  the  Dominion  of 


Showing  the  truck  puW 
ed  out,  ready  for  inspec' 
tion.  It  is  only  neces' 
sary  to  roll  the  truck 
into  the  cell  and  raise  it 
to  operating  position  by 
means  of  a  hand  crank. 
Qas  tight  barriers  sepa¬ 
rate  the  buses  from  the 
circuit  breakers. 


L  -mr . 

r-  j": 

>--y  :  '  '  '  * 

1  • 

1  V  ' 

o 

1 

■31 

1 

■ 

I 


Akron,  Ohio 

Electric  Motor  Repair  Co. 
High  and  Barges  Sts. 


Mother 

Kuhlman^ 

Installation 


Atlanta,  Georgia 
E.  K.  Higginbottom 
411  Glenn  Bldg. 


Baltimore,  Md. 

Industrial  Power  Equip.  Co. 
421  W.  Camden  St. 


Boston,  Mass. 
Geo.  H.  ^Vahn  Co. 
69-71  High  Street 


Buffalo,  N.  Y. 
John  E.  Hoffman 
280  Carolina  St. 


Chicago,  Ill. 
John  R.  Smith 
844  Rush  St. 


Cleveland,  Ohio 
Public  Service  Supply  Co. 
627  Union  Trust  Bldg. 


the  new 

FORDSON  High  school 

DEARBORN,  MICH. 


Dallas,  Texas 

F.  T.  Morrissey  Co. 

1408  Allen  Bldg. 


Denver,  Colo. 
Electric  Sales  Co. 
153S  Broadway 


Another  name  has  been  added  to 
the  long  and  ever-increasing  list  of 
satisfied  users  of  Kuhlman  Power 
and  Distribution  Transformers. 

The  fact  being  emphasized  by  this 
installation  series  is  simply  that 
Kuhlman  Transformers  are  day- 
after-day  doing  their  work  well 
in  central  stations,  sub-stations, 
industrial  plants,  theatres,  rail¬ 
roads  and  a  host  of  other  special 
fields. 

Each  installation  is  additional 
testimony  to  the  complete  relia¬ 
bility  and  high  operating  effi¬ 
ciency  of  Kuhlman  Transformers. 


Detroit.  Michigan 
Richard  P.  Johnson 
10*230  General  Motors  Bldg. 


Indianapolis,  Indiana 
Scott  Jaqua  Co.,  Inc. 

202  Indiana  Terminal  Whse. 

Lincoln,  Neb. 

Enterprise  Electric  Co. 
1425-35  M.  St. 

Los  Angeles,  Cal. 

Thomas  Machinery  Co. 

912  E.  3rd  St. 

Milwaukee,  Wis. 

Wm.  H.  Fernholz 
1031  Clybourn  St. 

Minneapolis,  Minn. 

Joseph  L.  Barnard 
1727  Lagoon  Av< 

Montreal,  Quebec 
W.  O.  Taylor  CBi  Co. 

415  Canada  Cement  Bldg. 

New  Orleans,  La. 

Lyman  C.  Reed 

1230  Hibernia  Bank  Bldg. 


New  York.  N.  Y, 
D.  F.  Potter,  Jr. 
Graybar  Bldg. 


New  York  (Export^ 

Parr  Electric  Export  Corp, 
77  Warren  St. 


Omaha,  Neb. 

J.  H.  Nicholson 
6315  N.33rd  SL 


Philadelphia,  Pa. 
J.  Edward  Bolich 
1015  Chestnut  St. 


Pittsburgh,  Pa. 

Continental  Sales  C8I  Eng.  Cc. 
839  Oliver  Bldg. 

Rochester.  N.  Y. 

Geo.  W.  Foote 
601  Temple  Bldg. 

Saint  Paul,  Minn. 

E.  H.  Heins 
1479  Bleir  St. 


San  Francisco.  Cal. 
C.  F.  Henderson 
Call  Building 

Seattle,  Wash. 
Equipment  Sales  Co. 
514  Lloyd  Bldg. 


KUHLMAN  ELECTRIC  CO 

BAY  CITY  MICHIGAN 


Tampa,  Fla. 

Tampa  Hardware  Co. 
Polk  Morgan  Sts. 


Toledo,  Ohio 
Howard  J.  Wittman 
319  Spitzer  Bldg. 

York.  Pa. 

Harry  W.  Motter 
95  N.  Duke  St. 
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r iERVICE 


The  general  use  of 
feeder  disconnect¬ 
ing  switches  permits 
quick  location  of  sec¬ 
tions  of  feeders  in 
trouble.  Loads  can 
then  be  transferred 
from  one  source  to 
another  without  inter- 
ruption  of  service. 
There  is  a  type  of 
Matthews  Fus witch  or 
Disconnecting  Switch 
for  every  need. 

W.N.  MATTHEW  S  CORPORATION 

Engineers  and  Manufacturers 
3702  Forest  Park  Blvd.  ^  *  St.  I.ouis,  Mo. 

Offices  in  all  principal  cities 

MATTHEWS 

FUSWITCHES 

and  DISCONNECTING  SWITCHES 


k.- 


-t 


I 


/ 


if 
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NOW  Known  as  ^TERMINAL  HEADQUARTERS 


The  practical  thing  to  do 
about  Soldering  Lugs 


Headquarters 

for 

Terminals 

Sherman  makes  a  high  quality, 
complete,  and  economical  line 
of  terminals  for  the  ends  of 
cables  and  wires.  'I'hey  are  in 
every  case  designed  to  be  most 
desirable.  'Pheir  economy  is 
ijuickly  seen.  Sherman  uses 
only  materials  that  are  most 
practical.  They  are  now  gener¬ 
ally  accepted  as  the  proper  ter¬ 
minals  to  use  because  of  their 
exclusive  features,  advantages, 
and  economy.  ‘Ask  for  descrip- 
ti\e  literature. 


In  order  to  broaden  our  service  to  the  Electrical 
Industry  vve  have  successfully  developed  a  com¬ 
plete  line  of  Soldering  Lugs,  both  Heavy  Duty 
and  Standard. 

Investigation  showed  that  certain  types  of 
Soldering  Lugs  were  being  made  by  many  users 
themselves,  because  there  was  no  reliable  supply 
source.  Nothing  better  was  available  than  home¬ 
made  types. 

Now  you  can  end  the  practice  of  producing 
your  own  lugs — a  job  which  at  its  best  is  costly 
and  not  always  fully  satisfactory  in  results. 

Simply  make  H.  B.  Sherman  Mfg.  Co.  your 
supply  source  for  lugs  of  the  smallest  size  to  the 
largest  requirement. 

We  have  the  facilities  and  experience  so  that  you 
will  not  have  the  least  worry  about  quality.  You 
will  find  our  service  more  economical. 

The  manufacturer  who  standardizes  on 
Sherman  Lugs  protects  his  customers. 

Central  Stations  using  Sherman  Lugs  find 
L  them  most  practical  and  economical. 

\  Look  for  Sherman  Lugs  on  the  equipment 

\  you  buy. 

fcA  H.  B.  SHERMAN  MFG.  CO. 

BATTLE  CREEK,  MICH. 
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This  4500-volt,  200-  or  400- 
ampere  breaker  for  small  stations 
or  industrial  installations  is  built 
double-,  triple-,  or  four-pole;  single- 
or  double-throw. 


It  is 

Inexpensive 
Compact 
Easy  to  operate 

It  has 

Small  over-all  dimensions 
Bushings  of  non-breakable 
material 

An  interrupting  rating  of 
approximately  20,000  kv-a. 


The  bushings  consist  of  treated, 
wound,  impregnated  insulating 
cylinders  permanently  aligned  to 
obtain  definite  position  of  the  con¬ 
tacts,  which  require  no  adjustment. 

The  breaker  can  be  supplied  for 
back-of-panel,  panel-frame,  or  re¬ 
mote  mounting  on  pipe  framework 
or  fiat  surface. 


G-E  oil  circuit  breakers  have  behind  them  the 
services  of  a  nation-wide  organization  of  special¬ 
ists  and  a  permanent  source  of  renewal  parts.  For 
complete  descriptive  information  on  the  new  Type 
FK-33  oil  circuit  breaker,  ask  the  nearest  sales 
office  for  a  copy  of  publication  GEA-1021. 
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Overhead  Street  Lighting 


ExtdlOe  Ftxtun 


Excellite — A  High  Ten¬ 
sion  Fixture  with  Closed 
Top — Prevents  scale  from 
pipe  bracket  falling  upon 
live  parts. 

Will  accommodite  long  or 
short  cast  aluminum  or 
malleable  iron  reflector.  Il¬ 
lustration  shows  Holophane 
Refractor  and  Aluminum 
Reflector.  Standard  Dia¬ 
mond  Mesh  Globe  can  also 
be  added  to  this  combina¬ 
tion. 

Many  combinations  are 
available,  one  of  which  will 
meet  your  needs. 


Send  fof  Overhead  Street  Lighting  catalog 


High  Tension  Bus  Bar  Supports 


Outdoor  bus  bar  supports 
for  4500  to  73000  V.  ser¬ 
vice.  Standard  supports 
can  be  equipped  with  bases 
for  single  or  double  pipe 
mounting  or  for  flat  hori¬ 
zontal  or  inclined  mount¬ 
ing.  All  fittings  and  steel 
bolts,  including  malleable 
iron  section  of  clamps,  are 
hot  galvanized — an  impor¬ 
tant  feature  where  perma¬ 
nence  and  low  depreciation 
are  essential.  All  supports 
are  assembled  and  tested 
before  shipping. 


New  4500  Volt  Expulsion  Fuse 


Tape  H-H-L 


For  service  up  to  60  am¬ 
peres.  Rugged  wet  process 
porcelain  box  with  lips  over 
lead  entrances  insuring  high 
leakage  and  flash  over  val¬ 
ues.  Split  bronze  contact 
clips  insure  excellent  con¬ 
tact.  Non-warping  remov¬ 
able  bakelite  door  makes 
refusing  easy.  Heavy  fuse 
terminals  float  on  door — 
insuring  perfect  alignment. 
Leads  fastened  to  fuse 
terminals  by  two  screws. 


Send  for  High  Tension  Catalog  No.  108 


Write  for  information  and  prices 


Complete  Line — One  Order — One  Source — One 

Fuses  Ornamental  Street  Lighting  Fixtures 

Brackets  Ornamental  Street  Lighting  Brackets  / 

Potheads  Overhead  Street  Lighting  Fixtures/ 

Oil  Switches  Cast  Iron  and  Concrete  Standards 

Fiber  Conduit  I  Insulated  Lamp  Hangers 

Pole  Top  Switches  Street  Fixture  Brackets 

Underground  Racks  Transformers 

Pole  Top  Combinations  Break  Arms 

High  Tension  Combinations  Mast  Arms 

Disconnect  and  Selector  Switches  Pulleys  High 

Write  for  General  Catalog  No,  28 


Service 

Racks 
Steel  Pins 
Specialties 
Choke  Coils 
Bus  Bar  Clamps 
Bus  Tap  Switches 
Pole  Line  Hardware 
Undergroimd  Accessories 
Low  Voltage  Bus  Supports 
Tension  Bus  Bar  Supports 


In  CshmU:  Canadian  Line  Materialf,  Ltd.,  Toronto,  Canada.  Export  Department:  So.  Milwaukee.  Branches:  Albaiiy.  N.  Y.  Boston,  Mat*.  Chicago,  Ill.  Cleveland,  Ohio 


Dallas,  Texas  Denver,  Cot.  Des  Moines,  Iowa  Indianapolis, 


Kansas  City,  Mo.  Los  Angeles.Cal.  New.  York,  N.Y.  No.  Charlotte,  N.  C.  Oakland,  Cal.  Portland,  Ore. 
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and 

Disconnect 

in  a 
Rugged 
well-made 
Combination 


Where  Space  is  Limited 


The  S&C  Fuse  you  know  and  its  reliability 
you  know,  but  you  may  not  be  aware  that  there 
are  available  to  go  with  it,  mountings  and 
combination  equipment  equally  well  made 
and  reliable. 


The  Fused  Disconnecting  Switch  in  the  in¬ 
stallation  pictured  above  is  representative  of 
S&C  high  quality  switchingequipment.  There 
are  16  points  in  which  it  excels.  Let  us  send 
complete  information  on  this  and  other  S&C 
Equipment,  for  either  indoor  or  outdoor  use. 


Makers  of  the  S&C 


High  Potential  Fuse 


CHICAGO  ILUNOIS  U&A. 

St.  Louis  Omaha  Seattle 

Kansas  City  Denver  San  Francisco 

New  Orleans  Dallas  Los  Anireles 


4435  Ravenswood  Avenue 

Boston  Buffalo  Detroit 

New  York  Pittsburgrh  Cleveland 

Philadelphia  Charlotte  Birmingham 


Duluth 


Japan,  T.  Hasettawa  Co..  Osaka 


/; 


*  “Service  Value' 


service, 


Electrical  Engineers  Equipment  Go. 

General  Offices  and  Factory:  Melrose  Park,  III. 

ChiraKo  Offlre:  W.  Warker  Drive  EaHtern  Oltlce:  21  Park  Row,  New  York 

Sales  Offices  in  all  principal  cities 


Huifftn  Eitctrie  Cmpauf 


Canadian  Representative 


^aystousethe 
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STURDY  AND  RELIABLE 

kearMey  fuse  switches 


ON  THOUSANDS  of  distri- 
bution  systems  Kearney  Fuse 
Switches  have  performed  an 
apparent  miracle  in  giving  protec¬ 
tion.  Built  of  sturdy  materials, 
these  switches  withstand  year 
around  seasonal  climatic  changes. 
The  performance  of  Kearney  Fuse 
Switches  is  the  result  of  applying 
correct  engineering  details  and  ma¬ 
terials  to  an  old  problem.  The 


simplicity  of  design,  and  sturdiness 
of  materials  used  in  Kearney  Switch¬ 
ing  Equipment,  are  described  in  bul¬ 
letin  No.  312.  Write  today  for 
your  copy. 

OTHER  KEARNEY  PRODUCTS 

Screw  Type  and  Expansion  Type  Anchors, 
Solderless  Service  Connectors,  Double  Duty 
Fuse  Cutouts,  Farm  Line  Switching  Equip¬ 
ment,  Fuse  Pullers,  Guy  Wire  Clips,  Hot 
Tap  Clamps,  Yokes,  Economy  Cable  Clamps, 
Underground  Cable  Boxes, 


JAMES  R.  KEARNEY  CORPORATION 
4224  Clayton  Avc.  -  -  -  ST.  LOUIS.  MO. 


KEARNEY 

OVERHEAD  AND  UNDERGROUND  UTILITY  EQUIPMENT 


The 

SANGAMO 


METER 


PORTABLE 

TEST 


Is  temperature  compensated 


I  IKE  the  new  Sangamo  Type  HC  Service  Meter,  the  new  Sangamo  Type  HP  Fort- 
able  Test  Meter  is  temperature  compensated  on  both  inductive  and  nondnductive 
load.  This  meter  may  be  had  with  any  standard  test  constant  (5/24, 1/4,  3/10, 1/3). 
The  meter  illustrated  has  six  current  ranges  and  two  voltage  ranges,  without  multiplier. 
To  insure  a  long  life  of  undiminished  accuracy  under  severe  conditions,  the  lower 
main  jewel  bearing  is  spring  supported  and  all  step  bearings  in  the  register  are  jeweled. 
Every  detail  is  worked  out  with  the  same  regard  for  maintained  accuracy.  For  example : 

In  the  six'range  meter  (HP-6)  the  two  highest  current  connections  are  made  with 
two  heavy  laminated  brushes  pressing  on  opposite  sides  of  the  drum,  thus  equalizing 
the  pressure,  providing  positive  and  uniform  contact,  and  eliminating  unbalanced 
forces  with  their  consequent  wear. 

The  Sangamo  Portable  Test  Meter  saves  time  and  promotes  accuracy  in  testing. 


There  are  three  types  of  Sangamo  Portable  Test  Meters.  The  HP-6  has  six  current  ranges, 
namely,  1-5-10-25-50-100  amperes,  the  HP-3  has  three  current  ranges,  namely,  1-10-25  amperes 
or  1-5-15  amperes  as  specified  and  the  HP-2  has  two  current  ranges,  namely,  1-10  or  1-5  or 
5-10  amperes  as  specihed.  All  have  a  rotating  switch  for  changing  from  110  to  220  volts. 
Multipliers  for  higher  voltages  can  be  supplied. 


.  s 


ALFITE-- 

Makes  every  fire  a 
small  fire 
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Fire  has  no  chance  to  spread,  when  an 
Alfite  System  is  on  the  job.  Instantly,  the 
fire  area  is  flooded  with  harmless,  fire-killing 
Alfite  (carbon  dioxide)  Gas,  putting  out  the 
fire  before  it  can  make  headway. 

Alfite  Gas  is  a  non-conductor  of  electrii  - 
ity.  It  cannot  damage  equipment  or  insula¬ 
tion.  It  may  be  applied  by  remote  control, 
eliminating  danger  to  employees  through 
smoke  and  flame.  Operation  may  be  auto¬ 
matic,  semi-automatic,  or  manual. 

The  Alfite  System  is  mechanically  certain 
in  its  release  of  the  gas.  The  system  is  simple 
in  operation,  moderate  in  cost.  It  is  “tailor- 
made”  for  each  risk  by  a  group  of  engineers 
widely  experienced  in  both  central  station 
operation  and  the  use  of  carbon  dioxide  gas 
for  protecting  electrical  equipment. 

If  you  would  like  complete  details  of  the 
Alfite  System,  write  us.  An  engineer  will 
call,  without  obligation  to  you.  American- 
La  France  and  Foamite  Corporation,  Engine¬ 
ers  and  Manufacturers,  Dept.  N-11,  Elmira, 
New  York. 


y^RlCAN-jAPRANCE^pOAMlTE  PROTECTION 

A  Complete  Engineering  Service 

For  Extinguishing  Fires 


The  Alfite  System  is  ideal  protection  for  either  rotating 
or  control  equipment.  It  is  a  unit  of  American- La  France 
and  Foamite  Protection — a  product  of  the  largest  manu¬ 
facturers  of  fire-fighting  equipment  in  the  world. 


/ 


Hydro-electric  generators 
of  arc-welded  steel . 


The  Ottcrtail  Power  Company  providcj 
for  its  peak  load  season  by  recently  ii 
stalling  one  of  the  firsc  vertical  watei 
wheel  driven  generators  in  which  tl 


WHEN  the  short  winter  days  increase 
the  load  on  your  system  and  send 
the  load  curve  to  a  new  peak;  when  inter¬ 
connection  with  other  systems  does  not 
help  because  the  peak  loads  are  general -- 
then  is  the  time  that  hydro-electric  re¬ 
serves  are  wanted. 


Westinghouse  water-wheel  generators, 
automatically  controlled,  will  turn  your 
peak  loads  to  peak  profits.  Low  main¬ 
tenance  costs  and  a  high  efficiency  over 
the  entire  operating  range  enable  you  to 
turn  waste  energy  of  stream  or  river 
into  productive  electrical  power. 


structural  steel  construction  was  uscflcu 
throughout.  This  form  of  construction pn 
results  in  a  lighter,  stronger  and  rnoiltn. 
flexible  machine.  Rgei 

Orders  received  during  the  past 
months  for  eleven  machines,  totallii^Th 
320,000  kv-a.  in  the  larger  sized  units^ 
and  26  machines  totalling  47,500  kv-i^ 
in  the  smaller  sized  units,  indicate 
the  Westinghouse  structural  design  oflfita 
vertical  water-wheel  generators  has  bew 
very  favorably  received  by  the  power 
dustry. 


W^tin^oiise 


in| 

dai 

aw 
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Lie  ^^peak  profits”  to  ^‘peak  loads” 
with  automatic  Hydro-electric  stations 


Typical  Westinghoute  Automatic  Steel  Switch* 
bMrd  for  the  control  of  Hydro* Electric  Generator*. 

sources  of  hydro-electric  power  on  small 
streams  and  assures  sufficient  generating 
stand-by  equipment  to  meet  peak  load 
demands  with  resultant  peak  profits. 

Three  features  of  this  equipment  are: 

Stretcher- level  steel  panels*  a  new  auto¬ 
matic  synchronizer,  a  governor  mounted 
speed  matcher. 

Circular  1815  fully  explains  these  and 
many  other  desirable  features  of  Westing- 
house  automatic,  hydro-electric  switch¬ 
ing  equipment. 


r\ECEMBER--the  month  of  shortest 
^  days  in  the  year,  has  special  signi¬ 
ficance  to  central  stations.  It's  the  month 
of  peak  loads  on  lighting  and  power  cir¬ 
cuits  and  can  be  made  the  month  of  peak 
profits  by  utilizing  Westinghouse  auto¬ 
matic  switching  equipment  to  control 
generators  on  small  streams  with  hydro¬ 
electric  possibilities. 

This  automatic  equipment,  by  eliminat¬ 
ing  the  necessity  of  maintaining  atten¬ 
dants  in  out-of-the-way  locations,  brushes 
away  the  last  remaining  barrier  to  a  pro¬ 


fitable  development  of  many  excellent 


Westinghouse  Electric  &.  Manufacturing  Company 
East  Pittsburgh  Pennsylvania 

Sales  Offices  in  All  Principal  Cities  of 
the  United  States  and  Foreign  Countries 
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VIRGINIA 

ELECTRIC  and  POWER  CO. 

Wins  Highest  Award 


The  Charles  A.  CofGn  Foundation  Gold  Medal, 

r> 

given  annually  to  the  company  which  has  done 
most  for  the  development  of  elearic  railway 
service,  has  been  awarded  for  1927  to  the  Virginia 
Electric  and  Power  Company,  W.  E.  Wood, 
President.  This  company  is  under  the  executive 
management  of  Stone  8C  Webster,  Inc. 


December  29,  1928 


IS  IT 

hidden 

hands 

control 


requirements — ^just  as  if  hidden  hands 
control  them. 


The  Sturtevant  Automatic  (Type  14) 
Steam  Turbine  is  ideally  suited  to  auxiliary 
drives.  By  it,  generators,  pumps,  exciters, 
pulverizers,  fans,  are  driven  more  economi¬ 
cally.  There  is  always  an  automatic  saving 
of  live  steam  which  means  a  substantial 
return  on  the  initial  investment. 


Plants  and  Offices  at:  Berkeley,  Cal.e^Camden,  N.  J.>^Framingham,  Mass.«^ 

Galt,  Ontarioe^Hyde  Park,  Mass.p^Stuttevant,  Wis. 

‘Branch  Offices  at:  Atlanta;  Birmingham;  Boston;  Buffalo;  Camden;  Charlotte;  Chicago;  Cincinnati;  Cleveland;  Dallas 
Denver;  Detroit;  Hartford;  Indianapolis;  Kansas  City;  Los  Angeles;  Milwaukee;  Minneapolis;  New  York;  Omaha;  Pittsburgh 
Portland;  Rochester;  St.  Louis;  San  Francisco;  Seattle;  Washington,  D.  C.;  Canadian  Offices  at:  Toronto,  Montreal  and  Galt; 

Also  Agents  in  Principal  Foreign  Countries 


lOTlI  Steam  Turbines 


(REG,  U.S.  PAT.  OrF,) 

STEAM  TURBINES--FORCED  AND  INDUCED  DRAFT  FANS -'ELECTRIC  MOTORS 
FUEL  economizerS'^ceneratTn'c  sIets^aik  PFCEHEATER^S 


28 


ELECTRICAL  WORLD 


Vol.92,  No.26 


Ambursen  Construction  Co. 

Incorporated 
AMBURSEN  DAMS 
Hydro-plwtric  Developments 
Water  Supply  and  Irriifation  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminals.  New  York. 
Kansas  City.  Mu.  Atlanta.  Ga. 


WILLIAM  A.  BAEHR 
ORGANIZATION,  Inc. 
Engineers — Accountants — Managers 
Illinois  Merchants  Bank  Building 
CHICAGO 


I  BARKER  &  WHEELER 

j  Utility  and  Industrial  Valuations.  Desig-n 
and  Construction  of  1‘ower  Systems.  Water 
Suitplies,  Sewerage  and  Sewage  Disposal. 

11  Park  Place,  New  York  City 

Albany,  N.  Y.  Atlanta,  Ga. 


H.  K.  BARROWS 

M.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 
Hydro-electric  developments — Water  supplies 
Reports,  plans,  supervision. 

Advice.  a|i|>raisals. 

6  Beacon  St..  Boston.  Mass. 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Eleetrifieation  De¬ 
velopments.  Industrial  Plants 
Railway  Shops  and  Terminals, 
Design.  Construction.  Investigations. 
Aiuiraisals. 

2;JI  S.  LA  SALLE  ST..  CHICAGO 


BLACK  &  VEATCH 

Consulting  Engineers 

Water.  Steam  and  Electric  Power  Investi¬ 
gations,  Desigti.  Supervision  of  Construe- 
tton.  Valuation  and  Tests. 

3117  S.  Hill  St..  Ig)s  Angeles,  Calif. 

:IS  West  lull  St..  New  York  City. 
Mutual  Ituilillni;.  Kansas  City,  Mn. 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 
2.11  S.  LaSalle  Street.  Chicago 
New  York  Pittsburgh  San  Francisco 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 


61  Broad  Wiiy 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and  man- 
agi’ment  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


M.  J.  DALEY  &  CO.,  INC. 

SPECIALIZING  IN  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 

Transniis.-ion  Sy.-'tenis. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 

1654  Main  Street  Springfield.  Mass. 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery.  Apparatus  and 
supplies.  Materials  of  Construction.  Coal. 
Paper,  etc.  Inspection  of  Material  and  Ap¬ 
paratus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


FARGO  ENGINEERING  CO. 

CONSULTING  ENGINEERS 

Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


FORD.  BACON  &  DAVIS 

Incorporated 

ENGINEERS 
39  Broadway 
NEW  YORK 

Philadelphia  Chicago  San  Francisco 


L.  F.  HARZA 

Engineer 

Dams,  Hydraulic.  Hydro-electric.  Flood 
Control  and  Sanitary  Project. 

Engineering  Bldg.  205  Wacker  Drive 
Chicago 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines 
Substations 

100  W.  Monroe  St..  Chicago.  Ill. 

31  Nassau  St..  New  Y'ork  City 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 

Rate  and  Condemnation  Cases 


306  W.  3rd  St. 


Los  .‘\ngeles 


San  Francisco 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
Design-TRANSMISSION  LINES- RuiM 
15  Park  Row,  New  York 


FRANK  F.  FOWLE  &  CO.  GEORGE  H.  KNUTSON 


Electrical  and  Mechanical 
ENGINEERS 


Monadnock  Building 


Chicago,  III. 


GANNETT.  SEELYE  &  FLEMING. 
ENGINEERS.  Inc. 
Engineering,  Appraisals, 
Construction,  Management 
Harrisburg  New  York 

New  Orleans 


HARPER  &  TAYLOR 

Incorporated 

ENGINEERS 
225  South  Fifteenth  Street 
Philadelphia.  Pa. 


IF  YOU  do  not  find  the  type  of 
service  you  need  listed  here, 
write  at  once  to 

The  Professional  Direetory 
Division,  Tenth  Avenue  at 
36th  Street,  New  York  City 

You  will  be  put  in  prompt  touch 
with  reliable  individuals  and  firms 
offering  exactly  the  kind  of  service 
required. 


FINANCIAL  ENGINEER 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Financing  Consolidation  Acquisitions 

Harris  Trust  Bldg.,  Ill  W.  Monroe  St.. 
Chicago,  Illinois 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analy.sis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  York 


WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 

Mem.  Am.  Soc.  M.  E. 

Mem.  Eng.  Inst.  Can. 
Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 
535  Fifth  Avenue.  New  York  City 
Charlotte.  North  Carolina 


E.  S.  LINCOLN 

Consulting  Electrical  Engineer 
Designs  Investigations  Reports 
Electrical  Research  Laboratory 
Graybar  Bldg. 

420  Lexington  Ave.,  New  York  City 


LUCAS  &  LUICK 

ENGINEERS  I 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Ca.<-e3 

Public  Utility  Management 

2.11  So.  LaSalle  St..  Chicago  i 
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McClellan  &  Junkersfeld 

Incorporated 

ENGINEERING  ANT)  CONSTRUCTION 
Power  Developments.  Industrial  Plants 
Examinations,  Reports.  Valuations. 

68  TRINITY  PLACE.  NEW  YORK. 


FARLEY  OSGOOD 

Consultant 

Design,  Construction.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Buildine 
31  Na.'S.iii  St.,  New  York.  N.  Y'. 
Telephone:  Rector  'STS  (able  Adiirtss:  Fargood 


SPOONER  &  MERRILL 

Consulting  Engineers 

Utility  and  Industrial  Reports, 
Design,  Supervision,  .Appraisals 

42S  Powert  Bldg..  Grand  Rapidi.  Mich 
1012  Harris  Trust  Bldg..  Chicago,  III. 


CHAS.  T.  MAIN,  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Designs — Valuation.® 
Supervision  of  Construction 
201  Devonshire  Street,  Boston.  Mass. 


W.  EDGAR  REED 

STEVENS  &  WOOD 

Consulting  Ensineer 

Incorporated 

Designer  of  Electrical  Machinery 

Engineers  and  Constructors 

E^tlmate8.  Reports.  Plans.  Specifications 
and  Supervision  of  Lighting.  Railway.  Imius 

20  PINE  ST.,  NEW  YORK 

trial  and  Power  Installations. 

Youngstown.  O. 

585  Union  .Arcade  Bldg..  Pittsburgh.  Pa. 

Chicago.  Ill. 

DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hvdro-elecfric  Developments.  Water  Supply. 
Irrijration,  Drainase.  Flood  Control. 

New  York  City.  50  Church  St. 


ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANSAS  CITY.  MO 


N.  J.  NEALL 

Consulting  Engineer 
Electrical  and  Industrial  Properties 
12  PEARL  STREET.  BOSTON.  MASS 


\V.  J.  SQUIRE 

Cousulting  Engineet 

Railways — Power  Plants 
Industrial  Power  and  Illumination 
Transmission  Line-.  Appraisals  ami  Reporls 

618  Dwight  Bldg..  Kansas  City.  Mo 


SANDERSON  & 

PORTER 

Engineers 

PUBLIC  UTILITIES  AND 

INDUSTRIALS 

Design  Construction 

Management 

Examinations  Reports 

Valuations 

Chicagfi  New  York 

S.an  F ranci'ico 

SARGENT  &  LUNDY 

Incorporated 

Mechanical  and  Electrical  Engineers 
1412  Edison  Bldg. 

72  West  .Adams  St. 

Chicago.  III. 


PERCY  H.  THOMAS 

CONSULTING  ENGINEER 
POWER 

DESIGN,  SUPERVISION,  ADVICE 
120  Broadway.  New  York  City 


MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

Specialized  adviser  to  American  Maiiiitao- 
tiirers  intending  to  export  to  Great  Britain 
and  Europe. 

6  I.loyd’s  .Avenue  London,  E  C. 3 


^X'ATERBURY  Cable  Service,  Inc. 

Engineers  Contractors 

Underproiind  Cables  and  Street  T.ighliiig 
Installations 

Madi.sim  Avf.  22S  Nn,  I,a  Salle  St  Russ  BI.Ie. 
New  Y'ork  Chicago  San  Franri.sni 


OPHULS  &  HILL.  Inc. 

formerlv 

OPHULS,  HILL  &  McCREERT.  INC. 
Consulting  Engineers 
Ice  Makino  and  Rffrioeraiion 
Investigations  and  Reports 
112-114  West  42nd  St..  New  York  City 


Scofield  Engineering  Co. 

Consulting  Engineers 
Public  Utility  and  Industrial  Plants 
Design — Construction — Operation — 
Investigations —  Caluations 
PHILADELPHIA 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 
oil  Refineries  and  Pipe  Lines,  Steam  and  Water  Po»<-t 
Plants,  Transmiaiion  Systenii,  Hoteli.  .Yptrlmmts, 
Ofilee  and  Industrial  nuildings.  Railroads. 

4  3  Exchange  Place  New  York 


The  Trend  Toward  Economy — 

.All  business  tiulav  is  struii^lin':  tor  lower  competitive  selling  prices  and  lower 
production  costs.  .Mass  produclion,  mergers  and  consolidations  have  played  an 
important  part  in  the  national  trend  toward  economv.  However,  economy  cannot 
he  effected  unless  it  is  practised  both  in  the  buildin};  of  an  industry  and  in  the 
detailed  methods  Yvhicfi  it  employs  for  maintenance  and  {growth. 

!  The  service  of  the  expert  consultinjz  engineer  is  a  real  economy.  With  his  knowl- 

1  edpe  of  electrical  problems  and  his  wide  and  varied  experience,  lie  can  usually 

I  reveal  the  points  of  waste  and  inefficiency  that  are  costing;  you  money  and  sujigest 

I  inexpensive  means  for  their  elimination. 


USED  MACHINERY  CSt,  NEW— BUSINESS  OPPORTUNITIES 


INFOBMATION: 

Box  Numberx  In  care  of  any  of  our  offlcea 
count  10  words  additional  In  undisplayed  ads. 

Dlicount  of  10%  If  one  payment  it  made  In 
advance  for  four  consecutive  insertions  of 
uncUsplayed  ads  (not  including  proposals).  . 


inSPLAVBD— RATE  PER  INCH; 

1  to  3  inches . ..,....(5.00  an  inch 

4  to  7  Inches . 4.80  an  inch 

8  to  15  inches . 4.60  an  inch 

An  adrertitinff  inch  is  measured  vertically  on 
one  column,  3  columns — 30, inches— to  a  page. 


P.NOISPLAYED— RATE  PER  WORD; 
Potitiont  Wonted,  4  cents  a  wprd.  minimum 
T5  cents  an  insertion,  payable  in  advance. 
Pofitionx  Vacant  and  all  other  classifications, 
8  cents  a  word,  minimum  charge  (3.00. 
Proposals,  40  cents  a  line  an  insertimi. 


POSITIONS  WANTED 


EMPLOYMENT  SERVICE 

IF  YOU  are  qualified  for  position  between 
$2,500  and  $25,000,  and  are  receptive  to 
neRotiations  for  new  connection,  your  re¬ 
sponse  to  this  announcement  is  invited. 
The  undersigned  provides  a  thoroughly 
organized  service,  established  nineteen 
years  ago,  to  conduct  conlidential  prelim¬ 
inaries,  and  assist  the  qualified  man  in 
locating  the  particular  position  he  desires. 
Not  a  registration  bureau.  Retaining 
fee  protected  by  refund  provision,  as 
stipulated  in  our  agreement.  Send  name 
and  address  only  for  description  of  serv¬ 
ice.  R.  W.  Blxby,  Inc.,  262  Main  Street, 
Buffalo,  N.  Y. 


A  PROMINENT  organizer,  constructor, 
operator  and  developer  of  public  utilities, 
at  present  specializing  in  new  business 
and  who  in  six  years,  increased  the  busi¬ 
ness  of  a  large  holding  company  75  per 
cent,  solicits  correspondence  from  com¬ 
panies  desiring  to  secure  the  services  of 
this  tyj)e  of  man.  P\V-S35,  Electrical 
World,  Tenth  Ave.  at  36th  St.,  New  York. 

AS  STREET  lighting  sales  engineer  with 
public  utility  oi)erating  in  a  number  of 
municipalities ;  experienced :  available 
March  1.  PW-853,  Electrical  World, 

Tenth  Ave.  at  36th  St.,  New  York. 


MEPH-ANirAT,  engineers — Several  openings 
in  large,  growing  manufacturing  concern 
In  New  Jersey  metropolitan  area  for  men 
who  have  had  4-5  years’  experience  on 
factory  and  i>lant  layouts.  Machine 
placement,  material  handling  or  experi¬ 
ence  on  heating,  lighting  or  ventilating 
system  layouts.  State  age,  education 
and  experien<-e  in  detail.  Box  199,  Room 
200,  Times  Bldg.,  New  York  City. 


EI.ECTRiri.XNS  exiierienced  on  power 
house  eonstruction  ;  give  age,  experience 
and  salary  expected.  P-856,  Electrical 
World,  7  So.  Dearborn  St.,  Chicago,  Ill. 


FOREMAN,  for  electrical  repair  shop; 
must  be  familiar  with  all  classes  of  re¬ 
pair  work.  Salary  $50.00  per  week. 
Apply  Electro  Service,  116  36th  Street, 
Union  City,  N.  J. 


MANUFACTURER  of  high-grade  electrical 
apparatus  for  steel  mills  and  other  in¬ 
dustries  requires  two  1925-26  graduate 
electrical  engineers  to  be  trained  for  sales 
department.  .Applications  will  he  con¬ 
sidered  from  men  completing  four  year 
course  and  gradtiating  in  upper  25%  of 
their  class.  I’-Sll.  FOlectrlcal  World.  7 
So.  Dearhoi-n  St.,  Chicago,  Ill. 


W.ANTKD  Man  lf>  take  charge  of  meter 
department  of  local  plant  operating  5,000 
meters.  Must  be  experienced  in  the  care, 
testing  and  repair  of  single  and  polyphase 
meters,  current  and  potential  trans¬ 
formers.  Location,  Western  Michigan. 

•  live  detailed  exi>erience  and  .salary  ex¬ 
pected  P-857,  Electrical  World.  7  South 
Dearborn  St..  Chicago,  Ill. 

i  Electrical  | 

I  Engineer —  j 

I  Leading  manufacturer  is  adding  I 

I  line  of  household  electrical  appli-  | 

I  ances.  Wants  capable  man  with  | 

I  designing  and  experimental  depart-  | 

I  ment  experience.  Unusual  oppor-  | 

I  tunity  for  creative  work.  State  age,  | 

I  educational  qualifications,  and  ex-  I 

I  perience.  If  possible  send  photo-  | 

I  graph.  Replies  confidential.  Write  | 

I  3 

I  P.  O.  Box  04.5.  Kansas  City,  Mo.  | 

. . . . . . I  MM  IMt  I  Ml  Ml  M II I IKI I  MM  I 

i  BE  A  METER  ENGINEER  | 

:  Get  in  the  new  profeision.  We  can  teach  you  I 

i  Meter  Engineolai  oy  mail  at  your  own  home  dur-  i 
:  ing  apare  time.  Succeaiful  graduates  arerywbare.  : 
i  Earn  $3,600.00  a  Year  | 

i  Central  itatlona  miiei  koce  EUeirical  Metm  Bn-  I 

:  ffimetrt.  They  pay  high  aalarlea.  Write  today.  | 
:  Juit  your  name  and  addreti  on  a  postal  and  we  I 
I  will  tend  you  full  partlculara  free.  (t.  Wayne  r 
I  Correapondence  School.  Dept.  46.  Ft.  Wayne,  Ind.  1 


$3,000  $30,000  men  find  our  service  effective  CABLE  splicer,  age  32,  now  employed; 
in  making  connections  individual.  Con-  references;  7_years  experience;  do  any 
fidential.  Refund  agreement.  Not  agency.  work  up  to  15,000  volts;  oppf)rtunity  for 

Jacob  Penn,  Incorporated,  9  Park  Place,  advancement  considered  most  important. 

New  York.  r’W-S52,  Electrical  World,  7  .'south  Dear¬ 


born  St.,  Chicago,  Ill. 


POSITIONS  WANTED 

ARMATU^RE  winder,  expert  on  A.C.  and 
D.C.  motor  repairs,  windings  and  connec¬ 
tions,  desires  steady  location  ;  some 
transformer  reconnecting  experience ; 
can  furnish  best  of  reference ;  will  go 
anywhere.  PW-833,  Electrical  World, 
Guardian  Bldg.,  Cleveland,  Ohio. 


I  TO  HELP  YOU  I 

I  Locate  Competent  Men  I 

I  “Searchlight”  Advertising  | 


WANTED 

sues  REPMSENTJkTIVES 


Burndy  Engineering  Co.  Inc. 
invites  correspondence  from 
agents  for  representation  of 
advanced  lines  of  High  Tension 
Bus  Equipment.  Exclusive 
territory  open  from  Jan.  1, 1929 
and  includes  all  states  except¬ 
ing  California  and  South¬ 
eastern  Group. 


BURNDY 


to  EAST  43RD  STREET  •  NEW  YORK 


POSITIONS  VACANT 

DRAFTSMEN — l.«.rge  growing  concern  in 
metropolitan  area  has  several  openings 
for  junior  and  senior  draftsmen.  ICxperi- 
ence  on  wiring  conduit  and  switchboard 
drafting.  State  age,  education  and  ex¬ 
perience.  Box  195,  Room  200,  Times 
Bldg.,  New  York  City. 
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MOTOR  GENERATOR  SETS 

1 — 250  kw.,  250  V  ,  G.E  Generator,  3  ph.,  60  cy., 
2200  V.  synchronous  motor. 

200  kw.,  600  r.p.m.,  250  v.  Gen.,  3  ph.,  60  cy., 
440-2200-v.  synchronous  motor. 

1.50  kw.,  600  r.p.m.,  2.50  v.  Gen..  3  ph.,  60  cy., 
220-440  V.  G.E.  synchronous  motor 

1 — 12.5  kw.,  2.50  V.  Westinghouse  synchronous 
generator  motor  set . 

1—100  kw.,  125  V  ,  D  C  .  220-440  A  C  ,  G.E. 
synchronous  motor  generator  set . 

100  kw.,  250  V.  Gen.,  900  r.p.iii.,  2200  syn¬ 
chronous  motor. 

1 — 75  kw.,  250  V.  Generator,  .3  ph.,  60  cy.,  2200  v. 
synchronous  motor. 

60  kw.,  125  V.,  C.  W  ,  3  ph  ,  60  cy  ,  220-440  v. 
motor. 

1 — 50  kw.,  250  V.  Westinghouse,  3  ph.,  60  cy  , 
220-440  V 

1 — 37  'i  kw.,  900  rev.,  110  v.,  D.C.,  on  same  base 
with  60-hp.  Lincoln  220  v.,  stp  cage  motor. 

10-20-2.5-40  kw.,  12.5  v.  Exciter  Sets 

10-20-30  kw.  Halancer  Sets. 

3- 5  kw  Batter.v  Charging  Sets. 

TRANSFORMERS 

4 —  1.50  kw.,  4150  V.,  120-240  Pittsburgh  Oil 
Cooled  Transformers. 

15 — .5  kw.,  30  kw.,  3  ph.  Pole  Tvpe,  2200-1100 
440-220-110  G.E 


MOTORS— 3  PHASE,  60  CYCLE 


Hp. 

Rpm. 

Volts 

Type 

1 

500 

6(X) 

220.)/4150 

G.E.  syn. 

1 

.500 

360 

220  440 

Westg.  HF. 

1 

400 

4.50 

22tX) 

G.E.  synch. 

1 

300 

.300 

2200 

Westghse.  synch. 

1 

2.50 

600 

220  440 

Westghse.  synch. 

1 

2.50 

600 

440  2200 

G.  E.  synch. 

3 

200 

514 

41.50  2300 

G.  E.  synch. 

1 

200 

4.50 

440/2200  , 

G.  E.  si.  rg. 

1 

ISO 

400 

440  2300 

Burke  si  rg.  3  brg. 

1 

1.50 

900 

2.300 

G.  E.  synch. 

4 

1.50 

514 

2200 

Westghse.  sl.rg. 

1 

1.50 

1800 

2200 

Westg.  sq.cg.  motor 

1 

100 

900 

440  22(X1 

G.  E.  sq.  eg. 

1 

100 

900 

220  440  2200 

Westg.  sq  eg. 

1 

75 

600 

220 

G.  E.  sq..  eg. 

1 

7.5 

600 

220 

Fair.-M.  si.  rg. 

1 

75 

490 

440 

Allis-Chal.  sLrg. 

1 

7 .5 

900 

2200 

G.E.  KT. 

1 

60 

1200 

220 

G.E.  .sl.rg. 

1 

60 

300 

220  440  2300 

F.sir.-M.  svneh. 

1 

.50 

600 

2200 

G  E.  MT  sl.rg. 

1 

.50 

900 

2200 

G.  E.  H 

1 

.50 

1200 

220  440 

Wagner  si  rg. 

1 

40 

17(X) 

220  440 

Westghse  sl.rg. 

1 

2.5 

900 

440  2200 

Cr.-Wlieeler 

1 

25 

1200 

440 

G.  E.  K 

1 

25 

900 

220 

West  C  S. 

(2  Phane  Motarn  on  requent) 

A.  C.  GENERATORS 


No. 

Kw. 

Rpm. 

Volts 

Ph. 

Type 

1 

400 

6(X) 

22(X) 

3 

GE  B" 

1 

300 

4.50 

2.3CX) 

.3 

G  E  P. 

1 

2.50 

6(X) 

440 

3 

Westg. 

2 

125 

9(X) 

2300 

3 

Cr-Wh. 

2 

100 

9(X) 

230  2300 

3 

G.E 

1 

7.5 

600 

220 

3 

Westg. 

1 

75 

900 

2.300 

3 

G.E. 

1 

.50 

1200 

.  220-410 

3 

G.E. 

1 

.50 

1200 

2:ioo 

.3 

G.E. 

1 

30 

1200 

220-2200 

3 

G  E. 

BRAND  NEW  MOTORS 


No. 

Up 

Rpm 

Volts 

Type 

.5 

7  •  •» 

900 

220-440 

Gen.  Electric 

MT 

1 

10  ■ 

12(X) 

220-440 

(ien  Electric 

MT 

2 

15 

12(X) 

220-440 

Gen.  F^lecfric 

MT 

T 

1.5 

12(X) 

220-440 

Gen.  Fllecfric 

KT 

4 

2.5 

600 

220-140 

Gen.  Electric 

KT 

.5 

2.5 

9(X) 

220-440 

Cicn,  Electric 

KT 

1 

30 

9(X1 

220-440 

fieri.  Fllectric 

KT 

2 

30 

12(K) 

220-440 

flen.  Electric 

KT 

1 

40 

1200 

220-440 

Gen.  F^lectric 

MT 

1 

10 

900 

220-440 

(ien.  Electric 

KT 

1 

40 

1200 

220-440 

Gen.  Electric 

KT 

1 

60 

720 

220  440 

(ien.  Electric 

KT 

D.  C.  GENERATORS— 260  VOLT 


No. 

Kw. 

Rpm. 

Type 

1 

200 

600 

G.  E. 

1 

150 

600 

G.  E 

1 

125 

600 

Cr.  Wheeler 

1 

100 

720 

G  E 

1 

75 

4.50 

Diehl 

1 

50 

600 

Westghse. 

1 

30 

1000 

Westghse. 

(Smaller  sizes  on  request) 

D.  C.  GENERATORS— 1 

125  VOLT 

5,  10.  20,  22.  35.  50,  2-100  kw. 

3 — 21  kw.  1250  r.p.m.  Sprague 

D.  C. 

MOTORS-230 

VOLT 

No. 

Hp. 

Rpm. 

Type 

1 

250 

550 

G.E 

1 

1.50 

600 

G  E 

1 

1.50 

1100 

West.  SK 

1 

125 

550 

Cr.  Wheeler 

1 

100 

62.5 

Wstg  tvpe  S 

1 

80 

500 

Allis-Chal. 

2 

75 

47.5 

Wstg.  typie  S 

1 

50 

.560 

Wstg.  SK 

1 

,50 

200 

Diehl 

1 

i50 

6,50 

Sprague 

1 

40 

400 

Diehl 

1 

40 

1300 

Diehi 

1 

35 

200 

Diehl 

1 

35 

700 

Cr.  Wheeler 

1 

35 

420 

Diehl 

1 

20 

665 

Diehl 

1 

20 

200 

Diehl 

1 

20. 

900 

Iliehi 

2 

15 

10.50 

Cr  -Wh  CM 

8 

10 

375  7.50 

Wstg  S.v.sp. 

10 

13.50 

Rochester 

(Smaller  size.s  on  request) 

D.  G. 

MOTORS  -125  VOLT 

1 

12.) 

.57.5 

(i  E 

1 

100 

600 

G  E. 

1 

SO 

600 

G  E. 

3 

2.5 

1200 

.Sprague 

1 

20 

6.50 

(i  E 

1 

15 

775 

.SK  Wslgl'..sc 

.lllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllilllll 


illllllllllllllilllillllllllllilllllllllllllllllllllllllllllllllllllllllllllii;: 


POSITIONS  WANTED 


ELECTRICAL,  engineer  now  employed : 
.seventeen  years'  expt'rience  construction 
and  sale.s ;  now  specializing  on  treated 
poles  and  timber,  de.sires  connection  with 
power  company  as  timber  man.  l’W-S21, 
Electrical  World,  7  South  Dearborn  St., 
Chicago,  Ill. 

ELECTRICAL  graduate,  seven  •yea r.'^'  ex¬ 
perience,  de.sires  service  or  investigation 
work.  PW-830,  Electrical  World,  Tenth 
Ave.  at  36th  St.,  New  York. 


ELECTRICIAN,  experienced  in  pow.  r 
house,  substation  and  industrial  installa¬ 
tion.  Capiible  of  interpreting  blueprints 
and  directing  in.stallation.  Semi-techni¬ 
cal  education.  Excellent  references. 
Age  30.  Available  on  rea.sonable  notice. 
Will  go  anywhere.  FW-8.51,  Electric.il 
World,  Tenth  Ave.  at  36th  St.,  New  York. 


. . . 

PATENT  YOUR  IDEAS  . 

Call  or  send  me  a  sketch  of 
lUr  invention.  Phone  Lonpacre  30881 
I7D|7|7  Inventors  Recording  Blank 
»  Confidential  Advice 


lit 


i 


U.  S.^^and  Foreign  Patents  secured  by 

Z  H  POLACHFK 

£..n.rULHl/nCr\  consult.  Engineer 
NEW  YORI^I 


'pi 

ey  I  i 


K  f 


WANTED 


METER  M.\N,  technical  graduate  in  elec¬ 
trical  engineering;  eight  years’  experience 
In  supervising,  testing  and  maintenance 
of  meters  and  instruments.  PW-S37, 
Electrical  World,  Tenth  Ave.  at  36th  St.. 
New  York. 


SALESMEN  WANTED 


Two  Experienced  Electric  Alntor  Salcmiicii 

Wanted  by  old  established  electrical  manu¬ 
facturing  company,;  location,  Middle 
West  ;  state  age,  education,  experience 
and  salary  expected.  SW-S43,  Electrical 
World,  Tenth  Ave.  at  36th  St.,  New  York. 


EDUCATIONAL 


BlisH  Electrical  School 
Condensed  course  in  electrical  engineering ; 
complete  in  one  year ;  for  men  of  char¬ 
acter,  ambition  and  limited  time ;  theo¬ 
retical  principles  and  practical  applica¬ 
tions  of  electricity:  mathematics,  steam 
and  gas  engines,  mechanical  drawing, 
extensive  shop  work ;  construction,  in¬ 
stallation,  testing  ;  fireproof  dormitories, 
dining  hall,  laboratories,  shops ;  estab¬ 
lished  in  1893;  catalog  on  reriuost.  242 
Takoma  Ave.,  W.a.shington,  D.  C. 


i  WANTED  FOR  RE-SALE  = 

I  100  HP.  SLIP  RING  I 

I  Slow  speed  motor.  Allis-rtialmers  preferred,  i 
I  ph..  60  ey..  2,200  volts,  with  primary  | 
I  oil  eireuit  breaker,  anil  with  drum  typ<^  | 
I  control,  rails  and  pulley.  Apply  | 

I  ST.\RK  ELEfTRIf  r05IP.\NY  | 

i  5’nrk  and  William  Sts.,  Baltimore,  Md.  | 

.llltllIMKMiHIMIMIMIMMMIIMHMimMtMIMIMMIIIIMIHMMItIMItMMMIIIMKIMIIIIilllIMM’ 

I  Rotary  Converters  Wanted  | 

s  We  would  he  interested  in  rereiving  information  = 
I  on  fid  ryrle  rotary  ronverfers  of  r>nn  KW.  raparity  i 
z  nr  larger.  Those  with  :j.'!  KV.  transformers  p^e  | 
:  ferred.  Must  he  in  operating  rondition.  (il'e  | 
=  complete  data  wltli  prires  in  original  letter.  i 

=  Illinois  Terminal  Railroad  System  = 

I  Springfield,  111.  | 

. . 

I  Watch  the  I 

I  SEARCHLIGHT  SECTION  | 
I  for  Equipment-Opportunities  | 

nMMMMIMIIItlltllMIMIMtdltlllttlMMlillMIMtlimtMIIIMIIIMMIMIIIMIItMIIMMtMMIItimi' 


I  “10HNA.”STEWART ELECTRIC  CO  | 

I  (Established  1897)  I 

I  Vine  and  Water  Sts.,  Cincinnati,  O.  | 

I  SUPPLYING  GOOD,  USED  [ 
1  STEAM  AND  ELECTRICAL  | 
EQUIPMENT  FOR  OVER 

30  YEARS.  I 


I  Let  “John  AV’  experience  save  you  | 
I  money.  Immediate  shipment  on  many  | 
I  items  from  our  warehouse.  | 

••tllMIMflMItMMMIMIIIIttltMMMUIMMlfHMItlMMIIItMItMIIIMliMllllllltdMIlllllllMItniNr 

1  FOR  SALE  I 

I  GENERATING  I 
UNIT 

I  J_40n  Kw.  sn”  P.  F.  G.  E.  Co.,  2300  | 
I  volt.  3  phase,  60  cycle  Generator.  | 
i  This  Generator  driven  by  and  direct  | 
I  connected  to  a  Philadelphia  Iron  Works  | 
I  Cross  Compound  Engine,  suitable  for  | 
I  150  lbs.  steam.  Unit  is  complete  with  | 
I  Low  Level  jet  condenser  and  pump.  | 
I  Engine  Cyl.:  H.P.  18-in.;  L.  P.  36-in.  | 
I  Stroke  42-in.  i 

I  Speed  is  100  r.p.m.  Machine  is  in  first  | 
I  class  operating  condition  and  can  be  | 
I  seen  in  operation  for  the  next  30  days.  | 
I  If  purchaser  will  dismantle  and  load,  | 
I  we  will  make  a  very  attractive  price,  | 
1  so  as  to  dispose  of  this  unit  at  once.  I 

I  CITY  OF  NEW  BERN,  N.  C  j 

I  Water  and  Light  Dept.  | 


Ulllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllil! 
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This  transformer  offer  should  interest  you 


Most  iinpnrtHnt  to  yon  Ih  the  romplrte  aHxiirunrp  of  correct  work- 
nini'Nliip  and  matcrlaN  which  oiir  30  yearH*  trunHfomirr  work  In- 
aiircH.  TcHtimony  of  Nome  of  the  larKPHt  powpr  potnpanipH  in  thp 
KaHt  Niipport  thin  iiHHiirancp.  ( Rpfprpticpw  will  bp  8Pnt  on  rpqiipftt). 
The  latent  typen  of  trannforniprN  arc  availahip  in  our  Htock  of  aomp 
5,000  unita.  All  alzea  1  to  1,000  kva. — from  110  to  06,000  volta. 


Kach  haa  paNHP<l  A.I.E.E.  atandarila.  Each  Ik  ready  for  hard  Kprvicp— 
immpdiatply. 

Kpmpmhpr,  too,  the  direct  navinK  of  from  .lO  to  607^  over  the  coKt 
of  brand  new  equipment. 

Write  for  onr  Monthiy  Bnlletin.  It  telln  thp  whole  ntory.  If  you 
need  transformers — one  or  a  100,  you  need  this  Bnlletin. 


WE  BUY  MODERN  TYPE  TRANSFORMERS— ANY  SIZE— ANY  QUANTITY 


ELECTRIC  SERVICE  CO 

Amcrica.s  Used  Iranslormcr  Clcarinc;  Mouse 

2l2^alimt  Street  Cluciuiiati.Ohio 


tJiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiniiiMitiHiiiMiiiiiiiiiiitiitiiiinntttmtttiiiiiMniMnnftmHiiiiiiMiMMMiiiiiiMiiiininii: 


TRANSFORMERS 

3 — 2000  KVA.  Gen.  Elec.  48,000  vs.  prim.  24.000  vs.  secy. 

3 — 1000  KVA.  WestinKhoHse  6,600  vs.  prim.,  2,200  vs.  secy. 

1 —  7.50  KVA.  Pitlstjurfrh  OlSr.  40  dec.  Furnace  Transformer 
25000/12.'j00  vs.  prim.  280/260/240/220/200/140  i;i0/120 
/1 10/ 100  vs.  secy. 

.3 — .300  KVA.  Gen.  Elec.  H..  Form  h.  11.000  vs.  prim.  2400  sec. 

6 — 100  KVA.  I’lttsliurcli  i;j.80()  vs.  prim.,  2.300  vs.  secy. 

2 —  too  KVA.  Gen.  Elec  Type  H,  Form  LTQ.  6.000  vs..  3  ph. 
prim.  It)  230/460  vs.  2  pli.  secy. 

.3 — .3.50  KV'A.  Gen.  Elec.  1.3.200/6,600  vs.  prim.,  460  vs.  secy. 

2 — 3.3.3  KVA.  Pittsburch  2200  vs.  prim.  230/460  vs.  secy. 

.3 — .3.3.3  KVA.  Allis-Clialmcrs  2.300  vs.  prim.,  460  vs.  secy. 

2 —  .3.30  KVA.  Gen.  Elec.  6600  vs.  prim..  120/240  vs.  secy. 

.3 — .300  KVA.  Pittshurch  2200  vs.  prim.,  440/220  vs.  secy. 

3 —  2.50  KVA  Gen.  Elec.  Type  H.  Form  KS.  2416/2.300/2185  vs. 
prim..  230/115,  secy. 

;{ — 200  KVA.  Gen.  Elec.  Type  H,  Form  KDD,  11500/10025/ 
10350  vs.  prim.,  2400,  secy. 

.3 — 200  KVA.  Gen.  Elec.  H,  13.200  vs.  prim.,  2300/4000  V.  secy. 

3 — 200  KVA.  Pittsburch  13,200  vs.  prim.  230/460  vs.  secy, 

3 — 150  KVA.  Gen.  Elec.  2200  vs.  prim..  120/240  vs.  secy..  Type 
H.  Form  RP. 

.3 — 110  KVA.  Westch.  13,200  vs.  prim.,  440/220  vs.  secy. 

3 — 100  KVA.  Westch.  2400  vs.  prim.,  440  vs.  secy. 

3 — 100  KV.\.  Pittsburgh  2200/2.300/2400  vs.  prim.  220/230/ 
240  vs.  secy. 

3 — 100  KVA.  WestRh.  Type  SK.  13.200/26,400  vs.  prim.  2300 
vs.  secy. 

3 — 100  KVA.  Pittsburgh  2200  vs.  prim.,  220/440  vs.  secy. 

3 — 100  KVA.  Gen.  Elec.  H.  Form  KR.  1.3800/6900  vs.  prim., 
230/460  vs.  secy. 

.3 — 100  KVA.  Wesfgh.  SK.  13.800  vs.  prim.,  440/220  vs.  secy. 

3 — 100  KVA.  Gen.  Elec.  H.  Form  RP.  6600/13200/11880 
vs.  prim.  440/545/605  vs.  secy. 

3 — 100  KVA.  Gen.  Elec.  HJ.  Form  KD  3,3000  v's.  prim.  445  vs. 
s<-cy. 

3 — 60  KVA.  Gen.  Elec.  H.  K.  2200  vs.  prim.  110/220  vs.  secy. 

3 — 25  KVA.  Westinghouse  SK.  22,000  vs.  prim.  2200  vs.  secy. 

2 — 25  KVA.  Allis-Chalmers  2300  vs.  prim.  220/110  vs.  secy. 


aimmiiiiiiiiiiiiiiiiiimmiiiiiiuisiiMiiinetmiiimmiiiiiiiiiiiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;: 

MOTOR  BARGAINS  1 1 

New  and  Used  Selected  Bargains  ^  | 

Squirrel  Cage  Motors  | 

(3ph.  60cy.,  220  440)  ••  | 


Large  stork  of 
Motors  fronj 
to  .300  hp.  AIno 
Generators  a  n  d 
.Motor  Generator 
Sets  of  all  char* 
acteristlrs. 


15 

G.  K. 

1800 

K.  T. 

15 

G.  E. 

1200 

K.  T. 

15 

C.  W. 

1-200 

15 

Westghsc. 

>.»00 

C.  8. 

15 

Wagner 

900 

B.  N. 

15 

o.  f:. 

1200 

K.T.  E 

10 

G.  E. 

1800 

K.  T. 

10 

G.  E. 

1200 

K.  T. 

10 

VVestghse. 

1200 

C.  8. 

10 

Allls-Chal. 

900 

10 

G.  E. 

!)00 

K.  T. 

10 

G.  E. 

720 

C.  8 

10 

G.  E. 

600 

K.  T. 

L.  J.  LAND,  207  Centre  St.,  N.  Y.  C. 


ARCHER  <c  BALDWIN,  Inc. 

126  Liberty  St.,  New  York  City.  Telephone — Rector  4025 


=  iiiiniiiiM.~iiimliitlTiriim'MiiiijihiiiiiiiJi>ii . . . . . . . . 

i  aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiHiniiiiMHiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiMiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiiu 

I  ||  SELECT  BARGAINS  || 

I  I  Slip  Ring  Motors,  3  Ph.,  60  Cy.  | 

I  I  1— 200-hp.  Westing.,  Type  CW.  220/440  volt,  514  r.p.m.  | 

=  I  2 — 200-hp.  Ftirbanks-Morse.  Type  BV.  220/440  volt,  600  r.p.m.  | 

=  i  2 — 150-hp.  Gen.  Elec.  Type  1  Form  M  220/440  volt  580  r.p.m.  i 

I  =  1 — 104  hp.  Gen.  Elec.  1  Form  M,  220/440  volt.  860  r.p.m.  | 

=  i  —  100-hp.  Burke  Elec.  Type  E.MV,  2200  volt.  900  r.p.m.  = 

I  I  1 — f5-hp.  Gen.  Elec.  Type  MT,  220/440  volt,  860  r.p.m.  | 

Synchronous  Motor  Generator  Sets  | 
S  New  Westinghouse  3  Bearing.  A.C.,  Type  G,  50  = 

Kra.,  220  3  ph,,  60  cy  .  1200  r  p  m..  D  C..  = 

Type  SK-150L,  125  volt.  I 

2 — Sets  as  Above  Except  D.C.,  SK-150.  250  volt.  = 

See  last  week’s  listing  | 

MOTORS — GENERATORS — TRANSFORMERS  I 
AND  OTHER  ELECTRICAL  EQUIPMENT  = 

BeIyeaCo.,Inc.,'|;.rv:^^^^:,  I 

REBUILT— GUARANTEED  i 


.niiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiiiiiiiiniiiiiitiiiimiiiiimiiiimiininiiiiiirTiiiiiiitiH 
. . . 

MOTOR  GENERATORS  I 

1 — 240  KW.,  250  volt.  1200  r.p.m..  type  MFC.  General  Elec,  compound  wciund  i 
Interiiole  generator  direct  connected  to  a  330  KV.\.  (350  HP.).  3  ph.i'e  = 
60  cycle,  2300  volt,  1200  r.p.m.,  .85  P.F..  type  .\Ti.  General  Elec,  eyn-  i 
chronous  motor  romplete  with  panels.  Machine  mounted  on  common  cast  iron  = 
base.  Price.  $2,750,  S 

1 — 150  KW.  250  volt.  Sprague  generator  to  a  290  HP..  3  phase.  60  cycle.  = 
2300  volt.  600  r.|i  111.,  type  .4TI  General  Elec,  synehronous  motor  with  belt  = 
driven  evelter.  flexible  coupling  rheostat  for  generator  and  starter  fiii  = 
motor.  Price.  $1,4 on,  = 

1 — 150  KW  Westinghouse  type  SK191.  compound  wound,  550  volt.  900  r.p.m  .  = 

direct  connected  to  225  HP.  Westinghouse  synchronous  ipotor.  3  phase.  60  g 
cycle.  4000/2300  volt.  900  r.p.m.,  with  direct  connected  exelter,  type  SK40.  £ 

3  bearing,  on  common  cast  iron  base  without  acessories.  Price,  $1,500.  g 


ROTARY  CONVERTERS 

1—450  KW.  55  deg.,  300  KW.  35  deg..  600  volt.  1200  r.p.m  ,  type  HCC. 
form  P.  Gen.  Elec,  rotary  converter  with  3  General  Elec,  transformers.  150 
KW,  60  deg..  2  hours,  33.000  volts  primary,  60  cycle  with  choke  colls, 
disr-onncct  switches,  lightning  arresters  and  a.c  and  d  c.  panels. 

1 — 300  KW,  275  volt.  1200  r.p.m.,  compound  wound.  Interpole,  type  HCC 
Gen.  Elec,  with  transformers  for  3  ph..  60  rv..  2300  v..  a  c.  and  d.c.  panels 
Turbo  Generators.  Various  Sizes.  Also  Large  Stock  Transformers.  Engine  Driven 
Pnlts,  Motor  Generators.  Motors.  Dynamos  of  all  Descriptions. 

/nQKfrfrs  Rolfcifed 


liiiiiiiiiiiiiiiiiiiiimiMiiMliiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMimiiiiimiiiiiiiiiiiiiiiiiii>iiiiiiiiiiiiiiin>io)'<iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiis 

giiiiiiiiiiiininiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiHiiiniiniiiiiiiinMiniiiiiiMiiniHiiiiiiiiiiiMiiiMiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiii^ 

I  TRANSFORMERS  | 

I  500  Transformers,  General  Electric  and  Westinghouse  = 

I  up  to  100  KVA  built  in  1920  to  1926  at  worth-while  | 

I  prices.  Send  for  list.  | 


GEORGE  SACHSENMAIER  COMPANY  | 

8401  Hegerman  St.,  Helmeaburg,  Phila.,  Pa.  S 

iiiiiiiiiiiiiiiiHiiiiiiiitiiiiinMnMnimiiiniiMniiiiiiuiiiiiiiiiiiiimiiiiiiiitiiiiiiiuiiiiiiiiiiiiiiniimiiiiiiiiiMiiiiiiiiiiiiiiiMiiimiimiili 


I  I  GEORGE  SACHSENMAIER  COMPANY 

I  I  8401  Hegerman  St..  Holmesburg,  Phila.,  Pa. 

i  5iiiiiiiTmiiininmiiiniiiimiiiiiiiiiiiiiMiiimiiiimiiiMiiiiimMiiiiiMmiiHiiiiiiiiiiiiiiiiiiiiiiiMiii>iiiiiniiiiiiiiiimiiiiiiiiiiiimimni 
I  uiiiiiiiiiiiiiiiiuiiiiMiiiitmiMiiiimiiiiiiMiiiiiiiMiHiiimuiuiiiiuuiiiuiiiiiiiiiiiiiiiiiiiiiuiiiuiiiiiimiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiioi'j 

[  I  “Opportunity” 

I  i  Advertising: 

I  I  Think  ** Searchlight**  First  I 
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I  HIGH  GRADE  STAND ARD 


EQUIPMENT 


Slip  Ring  Motors — 3 

Ph.,  60 

Cy. 

Ha 

Volts 

Make 

Speed 

400 

2200-550 

Whse. 

450 

225 

220-440 

G.E. 

450 

200 

2200 

G.E. 

600 

150 

220-440 

G.E. 

720 

150 

220-440-550 

G.E. 

600 

125 

2200 

G  E. 

1200 

1 2.5 

220-440 

G.E. 

600 

100 

2200 

G.E 

900 

100 

440-220 

G.E. 

720 

100 

440-220 

G.E. 

600 

100 

440-220 

G.E. 

900 

75 

220-440 

G  E. 

720 

75 

440-220 

G.E. 

900 

550 

G.E. 

720 

si") 

550 

G.E. 

514 

50 

220-440 

G.E. 

900 

35 

550 

G.E. 

900 

35 

220-440 

G.E 

900 

25 

220-440 

G.E. 

1200 

25 

2200 

G.E. 

1200 

20 

550 

Whse. 

600 

S.vnelironuns  .Motors — 3  Ph.,  60  Cy. 

Hp. 

Volts 

Make 

Speed 

240 

2200-440 

G.E. 

720 

135 

2200-550 

G.E. 

900 

no 

2200 

G.E. 

900 

80 

2200-440-220 

G.E. 

1200 

Direct  Current  Motors 


2i?- 

ro«a 

230 

Speed 

700 

Make 

Westghse. 

Jr 

120 

230 

720 

V\  estgbse. 

SK 

60 

230 

1050 

General  Electric 

RC 

50 

600 

1450 

Westghse. 

SK 

35 

115 

700 

General  Electric 

DLC 

30 

115 

1150 

General  Electric 

RC 

Direct  Current  Generators 


200 

250 

850 

Westghse. 

SK 

125 

250 

650 

Western  Electric 

L 

100 

250 

625 

Westghse. 

SK 

75 

2<0 

850 

General  Electric 

CLB 

65 

125 

800 

Westghse. 

SK 

35 

125 

850 

General  Electric 

DLC 

6 

125 

300 

westghse. 

SK 

Sq.  Ca.  Motors— 3  Ph.,  60  Cy. 


150 

440-220 

G.E. 

1200 

100 

550 

G.E. 

1800 

100 

220-440 

G.E. 

1800 

100 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

720 

75 

220-440 

G.E. 

1200 

75 

2200 

Allis-Ctaal. 

1200 

50 

220-440 

G.E. 

900 

50 

550 

G.E. 

900 

40 

220-440 

G.E. 

1200 

Motor  Generator  Sets  | 

1— 220-kw.,  250-v..  514-r.p.m.,  Westghse,  D.C.  1 

with  300-kva.,  2200-v..  3>ph.,  60-cy.,  syn.  = 

1 — 150-kw..  250-125-v..  3  wire.  720-r.p.m.  Crocker-  s 

Wheeler  Generator  connected  to  225-hp. .  1 

2200-440-v.,  3-ph..  60-cy..  syn.  G  E.  motor.  s 

1— 100-kw,  125-v.,  1200-rpm.  G.  E.  Typo  3 

MFC.;  D.C.  Generator  connected  to  125-kva.  I 
G.  E.  Type  ATI,  440-220-v.,  3-ph..  60-cy..  syn.  5 
motor.  : 

1— 50-kw  .  125-v..  1150-r.p  m  G.  E.  Type  RC.  3 

D.C.  Generator  connected  to  75  hp.  G.  E.  Type  E 

KT,  220-440-v.,  3-ph.,  60-cy.  motor.  3 

1— 60-kw..  125-v..  llSO-r.p.m.  Westghse.  S.K.  1 

D.C.  Generator  connected  to  75  hp.  Westghse'  E 

Type  C8  22UO-V..  3-ph.,  60-cy.  motor.  E 


A.  C.  Generators 

1— 187-kva.,  720-r.p  m.,  2200-440-220-v.,  3-ph.. 

60-cy..  G.  E.  belted  exciter. 

1 — 112H-kva..  900-r.p.m..  2200-v.,  3-ph.,  60-cy. 

G.E.  direct  connected  exciter. 

1— 100-kw,  900-r.p.m..  2200-v..  3-ph..  60-cy..  G.  E. 
belted  exciter. 

1 — 75-kw,  900-rp.m.,  480-240-v..  3-ph.,  60-cy 
G.  E.,  belted  exciter. 

1— 75-kw.,  1200-r.p  m  .  2200-480-240-v  ,  3-ph.  60- 
cy..  G.  E.  belted  exciter. 


STEPHEN  HALL  &.  CO.,  INC.,  7th  and  Adams  Sts.,  HOBOKEN,  N.  J. 


USED  MOTORS 


i  FIRST  CLASS  CONDITION  j 

i  1 — 800  hp.  Westinghousc  Type  C,  200  S 
I  r.p.ni.,  2.000  v..  .‘I  ph..  60  cy.  | 

3  1 — 750  hp..  G.  E.  Type  I.  Form  L.M.,  300  E 

r.p.tn..  2.200  v..  3  ph..  00  oy.  E 

E  *--250  hp.,  G.  E..  Typf>  I.  Form  K.  514  S 
i  r.p.ni.  3 

I  3 — 2i>0  hp.,  2,200  v..  00  ey..  3  ph..  Type  | 
I  C  Westinghousc  Motors.  | 

i  1 — 200  hp..  Type  C.  Westlnghouse  (2  E 
E  speeds)  a  2  set  winding,  one  for  300  S 

i  r.p.ni.  synchronous  sliced  and  one  for  3 

I  000  r.p.m.  i 

I  1 — 200  hp..  G.  E,.  Slip  ring  Type  I.  Form  | 
I  M,  2,200  v.,  575  r.p.ni.  | 

j  VERTICAL  MOTORS  j 

I  1 — 75  hp.  Westinghousc,  Type  CS.  440  v.,  | 
I  870  r.p.ni.  | 

I  1 — 100  hp.  G.  E.,  Type  KT,  Form  A.  440  I 
1  V.,  1.100  r.p.m.  I 

i  2 — 100  hp.  G.  E.,  Type  I,  Form  K.  440  v.,  | 

3  1.200  r.p.m.  3 

i  1 — 150  hp.  Westinghousc  CCL,  2.200  v.,  3 
3  1,105  r.p.m.  I 

I  1 — 150  hp.  G.  E..  Type  I,  Form  K,  2,200  | 
I  V..  1.175  r.p.m.  | 

I  2 — 200  hp.  G.  E..  Type  I,  Form  K.  440  v.,  | 
I  1,200  r.p.m.  E 

I  Send  for  Bulletin  No.  iOO  containino  | 
i  complete  list  of  equipment.  3 


I  United  Commercial  Co.,  Inc.  | 

I  2.34  Steuart  Street,  San  Francisco,  Calif.  | 

niiMMMMIMMMMIIMIIMilMMIIIIIIMIMtlMIMMIIItillllMMMIIlMIIMtMMMniHMiMilMtllMII* 

I  Variable  Speed  Motor  I 

I  2.30  V,  D.C.  j 

E  70  hp.,  225/4.50  r.p.m..  General  Electric,  3 
I  type  CLC-120.  Form  U.  variable  spt'cd.  230  E 
3  V.  D.C.  Motor,  complete  with  sliding  base,  E 
3  pulley  and  control  panel.  Good  as  new.  | 
I  Never  in  serviei*.  | 

I  V,  M.  M’SSll.XFM  &  CO..  Fort  Wayne.  Ind.  | 

EllllllllllllllllllHIIIIIIIIIIIIIIIMIIMIIinilllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllMlIIIMIr 
. . . . I M 1 1  M IMtl 

j  A  Wise  Business 
I  Executive —  I 

i  seeks  the  experiences  of  others  to  E 

1  associate  with  his  own  knowledge,  | 

I  for  the  best  solutions  of  his  busi-  3 

3  ness  problems.  One-man  viewpoint  3 

I  has  long  suceumbi'd  to  the  open-  E 

I  mind  policy  in  plants  whose  methods  | 

I  have  proven  successful.  | 

I  The  Professional  Consultant  brings  = 

I  to  you  a  wide  and  varied  experience  3 

3  on  which  to  base  a  solution  to  your  3 

3  business  troubles.  | 

5  Consult  the  Advertisements  on  this  | 
I  Page  for  the  Services  you  require!  | 


jnillllllll till  Hill  IMMIIMliniltllillinillMIIIIIMIMIIMIIIMIMIIIMIIMIMIIIIIIMIIIIIIIIil 


We  have  at  Boise,  Idaho 

E  1  Westlngliouse  Motor  Generator  Set — as  follows: 

S  1 — 750-kw.  Generator  Direct  Current,  575  v. 
i  1300  amp.,  514  r.p.m.  Serial  No. 

E  1235252 — 1911.  Direct  connected  to 

3  1 — 1080  hp.  Synchronous  Motor.  4.000  v.,  60 

3  cy.,  3  ph.,  121  amp.  Per  Ph.  514  r.p.m. 

i  Serial  Number  1235250.  Direct  Connected 

3  to 

i  1 — 16-kw.  D.C.  Generator  (Exciter).  125  v.  128 

3  amp.  514  r.p.m.  No.  140  Type  SK  Com- 

i  pound  Wound.  Serial  No.  1235821. 

3  1  Westinhouse  Motor  Generator  Set — as  follows: 

i  1 — 150-kw.  D.C.  Generator.  550  v.  585  r.p.m. 
3  Serial  No.  462029.  Direct  connected  to 

E  1 — Induction  Motor  Type  CCL.  220  hp.  4.000 

3  V.,  60  cy.,  3  ph.,  48  amps,  per  terminal. 

E  585  r.p.m.  Serial  No.  461857. 

3  4  Westinghouse  Rotary  Converter  Sets. 

E  300  kw..  600  V.,  500  amps.,  3  ph.,  60  cy..  720 
3  r.p.m.  Serial  No.  488150.  Direct  Con- 

E  nccted  to 

3  1 — Induction  Type  C  Motor.  Constant  Speed.  29 

E  hp.,  60  V..  720  r.p.m.  Serial  No.  488154. 

3  1 — Crocker-Wheeler  Motor  Generator  Set. 

E  300  kw. — Complete, 

i  9  Westngliou.se  100  kw.  Transformers. 

E  44.000  and  393  V. 

i  3  Westlngliouse  110  kw.  Transformers. 

E  14.000  and  393  V. 

i  I  Crocker-Wheeler  .4uto.  Transformer.  Type  F, 

E  Size  81F.  3  ph..  2300  v 

i  2  Westlngliouse  44000  v.  Circuit  Breakers.  Type  L. 
E  18  Westinghouse  Disconnectors.  Type  M.  4400 

3  V..  300  amp. 

E  2  Sets  Westinghouse  Low  Equiv.  Lightning  Ar- 
3  Testers.  4  4000  v. 

E  6  Westinghouse  Choke  Colls.  Type  O  I  S  C  I 

3  pole — 44000  v. 

E  25  Panels  Westinghouse  Switchlioard. 

I  Ask  us  for  prices. 


I  The  Perry  Buxton  Doane  Co. 

3  Philadplphia,  l*a. 

rillllllMlltIMnilllllllllllMtIMIIMIIIIIIMIMIIIIIMniiMIIIMMIIMIMMIMMItllltllllllinill 


350  H.P.  Busch 
Diesel  Unit 


I  350  hp.  Busch  Sultzer  Bros.  Diesel  Oil  | 
I  Enfs^ine  direct  connected  to  250  volt  e 
I  direct  current  Generator,  Practically  | 
I  new,  kept  like  a  fine  watch;  substitute  | 
I  alternator  available.  | 

1  SACRIFICE  B.4RGAIN  FOR  IMMEDI.4TE  I 
I  WIRED  ACCEPTANCE  | 

I  Paul  Stewart  and  Company  | 

i  Cincinnati.  Ohio  I 

X  : 

atllllMIIIMItIUlMIIMIIIMIMIIIMMHIMMnillllllltIMlIMIIIIIItlillMMIMIIIIIillMnillltiMIIMl 

j^lHIIIIIIMIIMIIIMIIIIIIMIIHIMlMnMIlMiniMllllltlllMttllMIIIMillllllMItMHIMliMIMIIIO'^ 

I  CONDENSER  BARGAINS  | 

I  Surface  Type:  2.000;  4.000;  6.000;  6.000;  I 
E  7.000;  25.000  sq.ft.  E 

i  LeRlane  Jet  Type:  .300;  600;  1,000;  3 

3  1.600;  2.000;  .3.000;  6,000;  8.000;  3 

3  10.000  kw.  capacity  units.  | 

I  PAUL  STEWART  &  COMPANY  I 

E  TCRBO  &  POWER  SPECIALISTS.  CINCI.VNATI  | 


lint  'JinMIlHinilinillllHIIIIMIMIIIIIIIIMIIIMIllllMIIMItMIIMIIilllinilMilllllllinillllllMMIII*. 

Relocation  Sale 

I  I  Having  recently  moved  one  of  our  1 
I  I  factories  from  Milwaukee  to  Niagara  | 
I  I  Falls,  N.  Y.,  we  have  the  following  | 
I  I  transformers  for  sale:  | 

I  I  2 — 250  kva.  Kuhlman  1.3.200  primary  | 

s  3  480/240  secondary.  i 

I  i  1 — 100  kva.  Kuhlman  13,800  primary  1 

5  E  480/240/120  secondary.  3 

I  E  2 — 60  kva.  Allis  Chalmers  4.000  primary  3 
S  I  440  secondary.  3 

S  1  4—60  kva.  Kuhlman  4,500  primary.  600  i 

I  3  secondary.  3 

I  I  All  above  in  first  class  condition.  | 

I  I  The  Carborundum  Company  I 

I  I  Niagara  Falls.  N.  Y.  | 

5  ^IIMMIIIIIinillllllllMMIMIIIMIMnHIlHMMIIIIIIMMIIMillMIIIIIIIIMIItlMIIIIIIIMI . Mill.* 

:  ^iMIMIIIIIIIIMIIMIIIillllMMMlilMItiMIMHIIMMIMlniMIIIIMMHMIlMIIIIMIIIIIMIIliilll . 

I  I  FOR  SALE  I 

I  I  1 — Westinghouse,  780  KVA,  Turbo  I 
I  I  Generator  Set,  440  volt,  3  phase,  e 

1  I  60  cycle,  low  pressure.  | 

I  j  2—200  H.P.  Ames  HRT  Boilers,  150  f 
I  i  lb.,  A.S.M.E.  Mass.  Standard.  I 

E  I  1 — 250  H.P.  Scotch  Marine  Boiler,  1 

I  I  160  lb.  I 

Consolidated 
Products  Co.q  Inc. 

i  I  18-21  Park  Row,  N.  Y.  C.  I 

3  i  Burelay  0600  | 

. . . . 

3  FOR  SALE  I 

!  250  Kva.  Uniflow  Set  I 

3  240-480  v.  00  cy.  3  ph.  G.E.  = 

3  Eng.  20x24.  200  R.P.M.  Prac.  New.  i 
I  1400  kva.  Water  Wheel  Set.  30  ft.  to  40  ft.  1 
E  head.  180  rev.  (never  unerated).  1 

I  ROSS  POWER  EOI'IPMENT  CO.  1 

3  Indianapolis,  Ind.  3 

wiiiMiimniiiiiiiittnmnntmiiiMiniittiiMiiiiitiiiinmiiiiiNiiiitiiiiiiiMiimiiiiMmiiiii;. 


RANDLE 


I  OFFERS  BIG  BARGAINS 

1  IN  I 

:  Csed  and  Rebuilt  Engine  Generator  Seta.  Turbo  : 
E  Generator  Sets.  Motors.  Rotary  Converters,  Gen-  E 
E  eratort.  Motor  Generator  Sets,  Engines,  Boilers,  3 
I  Steam  and  Electric  Maehinery  of  all  kinds,  alio  E 
I  Machine  Tools.  Send  for  our  new  machinery  list,  i 
3  Youra  for  the  asking.  Eitabllibed  Over  50  Yeara.  i 


RANDLE 
MACHINERY  C9. 


i  1822  Powers  St.,  Cincinnati,  O.  i 
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ONE  reason  why  so  many 
men  in  the  electrical  in¬ 
dustry  use  the  “Searchlight” 
Classified  Advertising  Service 
many  times  a  year  is  that  it  is  no 
trouble  at  all.  They  don’t  even 
have  to  write  their  own  adver¬ 
tisements. 

“Searchlight”  service  is  com¬ 
plete  from  expert  advertising 
writers  to  correspondents  who 
can  read  letters  in  any  language 
and  in  any  hand  writing.  It’s 


as  easy  as  A  B  C  for  you  to  use 
“Searchlight”  advertising  in 
your  business. 

If  there  is  something  you  need 
now — a  plant,  a  man,  a  machine 
— if  there  is  something  you 
want  to  sell — a  factory  site,  a 
patent,  a  complete  business — 
just  write  a  letter  today  to  the 
Searchlight  Department.  In¬ 
quiries  are  answered  promptly, 
rates  are  quoted  gladly,  instruc¬ 
tions  are  carried  out  faithfully. 


Address 


Searchlight  Dept. 

lOth  Avenue  at  36th  Street 
New  York  City 


35 


,  jjj.^yf/''<?^<'-':  jT^t- 


Kifc 


festt:. 


,5,  W.BLER 

bier  Asbestos  Shingles 
bier  Asbestos  Lumber 

inabestos 


We’re  in  tbe 
]SIavY  now ! 

Ambler 

Lumber  meets  t 

speci%°"fBure-u  of 
States  Navy 

Engineerings  standard  1 

available  '«  ^es  for  ( 

i  work  .  •  •  *  " 

Quotations  on  reque 

asbestos 

Shingk.Slntemj^f'"''"'* 

CoTnt)an5' 

BRANrnes 


eeascues  faCtor.CS  Ot 

ambler,  PA- 

sr.LOLJlS,MO.W^».». 


WorWs  largest 
manufacturers 
of  fine 

Magnet  Wire 
and  Windings 


Dudlo  Mfg* 
Company^ 

Fort  Wayne 
Indiana 

Division  of 

Tk«  General  CaWe  Corfr. 


Note  Protection  at  Cornere  ^ 

Blake  Insulated  Staple 

Unequalled  for  telephone  and 
bell  wiring.  The  fibre  insulation 
prevents  troublesome  short  cir¬ 
cuits  and  grounds.  4  sizes.  Pat. 
Nov.,  1900.  Write  for  Samples. 

Blake  Signal  &  Mfg.  Co. 

Boston,  Mass. 


Made  firYourParticukr  Requirements 


Itiir  fiicllHieH  und  experlpiire  allow  iih  to  offer  shpetH  that  are 
purtleuliirly  suiteil  to  Dip  rp<|iiirpiiipiitH  of  niuiiiifapturprM  of 
plpctrical  upiiaratliH. 

\Vp  niitintuin  a  RpHPiirc'h  DiviHion  to  aNHist  In  the  Holution  of 
probleiiiH  involviiiK  the  iihp  of  Slirpt  Steel  1‘rodlii'tH. 

May  we  have  your  inquiry? 

THE  NEWPORT  ROLLING  MILL  CO. 
NEWPORT,  KENTUCKY. 


HARD  FORCE  LAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


I  HE  WORLD  S  STANDARD 


IRVINGTON 


I  Bliuk  and  Yellow  | 

I  Varnished  Silk.  Varnished  Cambric,  Varnished  Paper  | 

I  Irv-O-Slot  Insulation  Flexible  Varnished  Tubing  | 

I  Insulating  Varnishes  and  Compounds  | 

I  Irvington  Varnish  8C  Insulator  Co.  | 
I  Irvington,  N.  J.  | 

I  Sales  Representatives  | 

I  MiU'liell-Rnnd  Mts.  Co.,  N.  T.  Prehler  Brothers  Inc..  ChlPaxo  = 

I  E.  M.  Wolooit,  Uoehe-iter  White  Supply  Co..  Si .  Louis  = 

I  1.  W.  Levine,  Moiitreai  Clapp  &  LaMoree,  Los  AnKeles  = 

I  A.  L.  Uillies.  Toronto  Mailiii  Woodard,  Seattle  = 

5  Coiisuniers'  Kuhber  Co.,  Cleveland  = 

B  S 

'lllllllllllllllllllllllHIIIIIIIHIIIIIIIiniinilllUMItlllllllllllllllllllMllllllllllllllllllllllllllMIIMlIMIIIIIIIIIIIIIIIIIlMIIIIIMIIIIIIIIIUMIIlMDr. 
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STANDARD  UNDERGROUND  CABLE  CO. 
Division  of  General  Cable  Corp. 
Pittsburgh,  Pa. 

Manufacturers  of 

Electric  Wires,  Cables,  Accessories. 


\0\-RlSTING 


Wire — Strand — Rods 


©o  ppevwigldi  SjhBel' 


W  Switchboards  | 

_  ^  Mousmi  Slate  is  recognised  through-  = 

<1  p,  la  w  !  lAlt  out  the  industry  lor  its  uniform  = 

jli.  j*  t  "Ul  high  quality.  | 

Tuhl  hti  .  |.r<  To  meet  a  rapidly  increasing  de-  = 

'  (Irtil  T  „  //  m^Uv  maod  we  have  expanded  our  pro-  = 

ji  ■;  il  .'ill  (h  llif  ducing  facilities  to  double  their  = 

■  ^  I  former  capacity.  | 

W  C  1  I  !  Dser.s  of  Monson  Slate  are  thus  as  = 

■i— pfg — y—  :  "  eured  of  prompt  attention  and  = 

Let  us  tell  you  how  Monson  Slate  | 

'*■  will  serve  to  enhance  the  quality  = 

of  your  products.  = 

Porlland-Monson  Slate  Co.  | 

PortI  and,  Me. —  Quarries  at  Monson,  Me  | 

iiiiiiiiiiiiiiiiiiBWianiiwiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiif: 


=  Main  Otlice  and  Mills — Glassport. 

=  Vfu  Vnrk.  SO  riiiirch  St.;  Chicago.  129  S.  Jefferson  St.; 

=  St  ;  San  riancisco,  -lOn  Ulalto  ISIdg. 

5  'riipit*  In  Ml)  other  “copper  covered  steel"  or  "copperclad  steel' 

=  “t'DPIM'UWKLI)  ' — by  the  molten  welding  process.  - 

aiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiniiiiiiiMiiiiiiiMiiiiniiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiMiimtiiiiiiiiiiiiiiimiMiiiiiiiimr 


Pa. 

Dallas,  823  S.  Edgefield 


made  like 


BIAW'KNOK  COMPANY 

Pittsburgh  ,  PA  Mar>u^c6urer-s 

T/Pj4A/SM/SS/OA/  TOyP£/?3 

<|l s TEErL.  3  u/i.  o/a/gs 

CLAMSA/ELL  SC/C/TErS 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiiiiiiaiiiiiiiiiiniiiiiins 
I  WEATHERPROOF  ^ 

I  COP^^R  WIRE  I 


^perior  Insulated  Staples 

GRADE  B 

The  rust-proof  low  price  staple  for  ail  low  potential 
Hiring.  Packed  in  carton.s  of  1.000.  Immediate  r 
shipment. 

SUPERIOR  MFG.  CO. 

20  Main  St.,  Fitchburg,  Mass. 


PHILLIPS  WIRE  COMPANY  I 

Division  of  Genera!  Cable  Corporation  = 

PAWTUCKET.  R.  I.  i 
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Good  Portable  Cord 
Keeps  good  portable 
electric  equipment 
in  operation 


TI  REX 


Portable  Cord  for  heavy  duty  service 


To  giv’c  the  service  it  is  capable  of  giving,  a  good 
portable  electric  tool  or  piece  of  apparatus  should 
be  serviced  with  a  portable  cord  that  will  parallel 
the  performance  of  the  product  to  which  it  is 
attached. 

TIREX  Portable  Cord  is  primarily  a  hard  service 
cord,  constructed  and  manufactured  so  as  to 
embody  every  principle  and  feature  essential  to 


long  life  and  efficient  performance  under  hard 
service  conditions. 

TIREX  is  unusually  flexible  and  will  not  kink, 
fray  or  crack  despite  constant  bending  and  twist¬ 
ing.  A  smooth  rubber-sheath  possessing  tough¬ 
ness  and  wear-resisting  qualities  to  a  high  degree 
protects  the  cord  against  hard  and  abusive  treat¬ 
ment.  Oils,  acids,  greases  and  water  have  very 
little  effect  upon  the  tough  rubber-sheath. 

The  above  illustration  shows  TIREX  equipped 
portable  elevators  manufactured  by  the  Barrett- 
Cravens  Co.,  1328  West  Monroe  St.,  Chicago, 
Illinois. 


MANUFACTURERS 
sol  DEVONSHIRE  ST..  BOSTON 

BRANCH  SALKS  OFFTCKS 

CHICAGO.  5<4  W.  Monroe  St.  SAN  FRANCISCO.  390  Fonrth  St. 
NEW  YORK.  1328  B’way  CLEVELAND.  2019  Union  Trnat  BUUr. 
JACKSONVILLE,  1010  Barnett  Nat’l  B«nk  Bids. 
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JjMt 


6-UNIT  LAYER-WINDING  SPOOLER 


Qrapo 

Galvanized 

Products 


Telephone  and 
Telegraph  Wire 

Steel  Strand 


uiiiiiiiiiiiriiiiiiiiiiiniiiiiiitiiiiiiiitiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiiiiiiiiiiiimiiiiiiiiiiiiiiiiimiiig 


sleet  storm ....  Miles  of  line 
down  ....  Wire  stocks  inad¬ 
equate  ....  Rush  shipments 

imperative _ Then  look  to  Jobbers 

of  (9rapo  Galvanized  Wire  and 
Strand  ....  You  can  depend  upon 
them  in  every  emergency ....  and 
they,  in  turn,  can  depend  upon 
us _ for  they  know  from  experi¬ 

ence  that  RUSH  orders  received  by 
us  in  the  morning  are  shipped 
before  night.... 


Indiana  Steel  and  Wire  Company 

Muncie,  Indiana.  U.S.A. 


I  i  CLEAN  INSIDE — Made  in  our  own  open  hearth  furnaces,  using  the 
I  I  latest  and  most  progressive  methods  to  get  good  clean  steel. 

i  =  CLEAN  ODTSIDE — Rolled  and  treated  with  utmost  care  to  obtain 
I  =  high  quality  and  uniformity  in  all  respects. 

I  I  RESULTS — Better  magnetic  performance,  best  die  service. 

I  I  Empire  Steel  Corporation,  Mansfield,  O. 

I  i  Successors  to  the  Mansfield  Sheet  A  Tin  Plate  Co. 

llELlSeTRI@AlL 
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mericore 

RUBBER  COVERED  WIRE 
for  INTERIOR  WIRING 

Highest  Standard  of  Excellence 
Send  for  descriptive  book 


I  American  Steel  &  Wire  | 

I  Chicago  -  New  York  Company  I 


Abakelite 

yv  V  I  THE  MATERIAL  OF  A  THOUSAND  USES 

Jj^  ^  I  Molding  Materials;  Laminated  Sheets,  Tubes  and 

I  I  I  Rods;  Lacquers,  Varnishes  and  Cements.  I 

■  S  1  /SV  BAKELITE  CORPORATION  /SV  i 

I  RUBBER  COVERED  WIRE  I  l  )  M?  park  Avenue  New  York,  N.  V.  | 

I  tor  llvIlliTvlv.llx  WIKI  lx  La  |  "^iiiiiiiiHitniiiiiMiiMiiMinitiininniiiiiHMiMitiiiiiitmmiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiuiimiiiiiiiiiiiimiiiiiiiitiiiiiiiH 

§  I  

j  Highest  Standard  of  Excellence  |  |  Turned — Milled — Drilled — Threaded  | 

i  Send  for  descriptive  book  I  1  rlffirr  — M  Special  designs  in  I 

I  .  o  vr.  I  1  LAVITE 

I  American  Steel  &  W^ire  I  I  Best  Heat  Resisting  Matenal 

1  Chieg.  -  New  York  Company  i  i  D,^.  Steward  ll«g.  Co.  I 

I  I  I  Chattanooga,  Tenn.  I 

^rnTTr-’t-ciiMiirm iMMiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiin'iP  . . . . . . 

. . .  . . . 

I  ALUMINUM  I  “GARFIELD”  INSULATION  | 

I  _  _  I  i  I  ^ — --a.  "GUMMON”  is  the  standard  and  original  | 

I  In  Every  tiecincai  \  \  ^  ^  Cold  Molded  Insulation,  made  by  the  oldest  I 

I  Crkmrri«a«>/*{a1  Conductors,  |  |  - \  and  largest  producer.  Continuously  im-  | 

I  „  Conduit,  Condenser  I  |  proved  to  meet  increasingly  exacting  re-  | 

I  rorm  Foil*  Paint  Powder  Etc  I  ^  /  puirements.  I 

»  Wi?eTBidg’  I  1  V  J  GARFIELD  MFC.  CO. 

1 Aluminum  Company  of  America  Pittsburgh,  i*enna.  1  |  Garfield,  N.  J.  I 

^iiMiiiiiiimnmtmmiiiiHinitiitiinnmmniiniiiimiiiiinmniiinmMtniiimnmiiiniiiiimmiiiniiniiinmiimtimimnnniinniif;  . . . 

aiiiiiiiiiiiiniiiiiiiiiiimniiiiiiiiitiiiiniiiiiMiininMnitiiiiniititiiiiiiiiiiMiiiNiiiiiiiiiiiiiiiiiitiitiiiiiiiiiMiiiiiiiiiiiiiiitiiiiiniiHiiiinic 

RUBBER— PAPER— CAMBRIC  I 
INSULATED  CABLES  \ 


.  .  J  LI  =  -  1  (i-  M  #  #  SAFETY  CABLE  COMPANY 

Electrical  Wires  and  Cables  i  =  Divition  of  General  Cable  Corvoration 

_  _  CHICAGO  NEW  YORK 

John  A.  Roebling’s  Sons  Co.,  Trenton,  N.  J.  |  |  sanfrancisco 

. .,tr,TmmtttttiiiiiiiuiiiiiiiMiiiiiiiiiiiiiiiiiit;tt'titTtiiTimmmimitiiiiiiiiininmilll«NHiiiiiiiiiHiiiiiiiiMiii  . . . . iiiniiiiiiii . . . . . . 


ALUMINUM 

I  In  Every  leef  ical  | 

I  C«>nimercial,^«*-^„„  Conden«;  I 

I  Foil;  Paint  Powder,  Etc.  i 

i  r  a  .  Oliver  Bldg.,  1 

H  Aluminum  Company  or  America  Pittsburgh,  Penna.  g 

^iiMiiiiiiimnmniimiiiiHinitiitiinnmmniiniiiimiiiiinmniiinmMtniiimnmiiiniiiiimmiiiniiniiinmiimtimimnnniinniif; 
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Tower 

Department 

of 

American  Bridge  Company 


Manufacturers  of  Steel  Structures  of  all  classes 


Poles,  Towers,  Substations 

American  Bridge  Company, 

Tower  Department  Frick  Bldg.,  Pittsburgh,  Pa. 


iiiiiiMiiniiiiiMiiiiniiiiiiniiiiigiiiiiinMiiHiiiiiiiiitiiiiiMiiiiMiiiiiiMiiiiiiiiiniuiiiiiiiiiniiiiiiiMiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiHiiiiiiiiii!'  'JMiiiiiiiMiiiiiiiiMiiiiiiititiiiiiinHiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiHiiiiiiimiiiiiiHiiiiiiiiiiiiiniiiiiiiimnmmiiiiiiiiimiiiiiiiiiiK 


GALVANIZE  IT! 

We  hare  the  largest  hot  dip  job  galranlglng  plant  i 
and  kettles  in  the  United  States.  = 

We  hare  the  most  modern  equipment  to  do  flrit  i 
class  galvanizing  at  lowest  prices.  Send  prints.  = 

Galvanized  produett  furnitked.  1 

_  JOSEPH  P.  CATTIE  &  BROTHERS  | 

Gaul  Si  Letterly  Sts.,  Philadelphia.  Pa.  1 


jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiininiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiMiiiiiiiniiiiiiiMiiiiiiiiiiiiiiimiiinit. 


Simplex  Jacks 

for  Industries  •  Utilities  •  Railways  •  Oil  Wells 
Mines  •  Engineers  •  Contractors  •  Pipe  Pushing 


I  International  Standard  I  Northern  Electric 
ELICTRIC  COMPANY  I  ElectricCorporation.  I  Company,  Ltd. 


. . . . . . . 


I  Pole  Top  Switches 
I  Disconnecting  Switches 
I  Switching  Equipment  for  Man* 
I  val  and  Motor  Operation 
I  Outdoor  Substations 
I  Bus  Supports,  Choke  Coil 
i  for  Indoor  and  Out- 
I  door  Service 
I  Switchboard  Fittings  I 
I  Copper  Fittings 
I  Control  f 

i  Switches  T 


Ipj:^  ImulatorCoJnc  JeRQ/Xf  I  I 


H  Trade  Mark 

iiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'iiHiiitiiiiiMiiiiiiiinmiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiMiR: 

. . . 

Steel  Transmission  Towers 
I  and  Special  Structures  § 

I  Substation  Structures  | 

I  ARGHBOLD-BRADY  CO.  j 

.1  Engineers  and  Contractors  SYRACUSE,  N.  Y.  I 

I  s 

'rtnnimiiiiiiiiiiiiiiiimiiinniTiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiniiiiiiiiiiiiiMtiiiiiiiiiiiMiiiiiiiniiiiiiiiitiitiiitniS 

iiiiiniinuiinimiiiiiiiiimimiiniiimiunuitiiniiiiuiiiuimiiiiimuiiuiminnumiiminiiiiiwiiiiitiiiiiiiiiiiniiiiiiMiiiiiiMiiiiiiiiig 


ELECTRIC  POWER  EQUIPMENT  CCMtP. 
412*20  N.  18th  St.,  PhUadlephia.  Pa. 


jiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiHmiiimiiiiiiiiiiiniiiMiiiiMiniiiiiiiiiiiiiiiiiMiiiiiiiiiiiimiiniiiiiiMiiiiiHMHiiMiiMiMiiimMmiir’ittiiiiiM 

SniiiitiiiiiiiiiiitiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiimiinnniiiiiiiMniimiintiitiiiitnnimninHiii^ 

I  CANADIAN  PORCELAIN  CO.,  LTD.,  f 

I  HAMILTON,  ONTARIO.  CANADA  I 

S  a 

I  Speeialixing  | 

I  High  and  Low  Voltage  Insulators  | 

. . . 


I  I 


I  'W 


PINCO 

1  Njs  ui>A.nroR  s 

^7h0  Correct 

Ihe  Ibrcelain  InsulaforCbrfL 


t.lKdA.,N.V'. 


and  COMPAJSTV 


TT>BUROH  OAKLAND  C  H  1  C  A.  O  Q 


Chicago  Ill  USA 


Estdbiislicd  1837 


COOK 


RITER  CONLEY  COMPANY, 

Pittsburgh  . 


'ARAOO'* 
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Outdoor&Indoor^ 


I  STEEL  STRUCTURES 


Transmission  Lines 


To  Meet  Every  Requirement 


NORTHERN 


WESTERN 


AERMOTOR  CO 


EDAR  POI^ 


■  BUTT  TREATING  ANY  KIND  REQUIRED  ■ 

BELL  LUMBER  &  POLE  CO.,  Minneapolis,  Minn, 


Chicago 


UrtlomaStSualitp  Snsulators 

Manufactured  bv 

THE  R.  THOMAS  k  SONS  CO. 


Lisbon,  Ohio,  U.  S.  A. 

Boston  Chicagro 
niiiiiiiiiinimmimmiiiiiiiiiiniiiiiiiiuiniiiiiiiiiiiiiiMiMiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 


New  York 


London 


Mathias 


SLEEVE  TWISTERS 
TREE  TRIMMERS 
SAFETY  STRAPS 
LAG  WRENCHES 
WIRE  GRIPS 
TOOL  BAGS 
CLIMBERS 
TACKLES 
PLIERS 
BELTS 


HIGH  TENSION 

PORCELAIN  INSULATORS 

A  QU4UTY  PRODUCT 
,COOK PORCELAIN  INSULATOR  CORP. 
^  CAMBRIDGE,  OHIO, 


Furnish  permanent,  effective 
grounding-  protection. 

Heavy  continuous  copper 
throughout.  All  joints  spot 
welded.  Insure  durability, 
highest  conductivity,  lowest 
"csistance  to  ground,  and  ample 
capacity.  Inexpensive  and 
easily  installed  with  a  post 
bole  auger. 


Write  for  descriptive  literature. 

Paragon  Electric  Co. 

403  So.  Dearborn  St.,  Chicago 
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EXTEND  the 
facilities  of  our  or¬ 
ganization  to  those  desir¬ 
ing  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


ROLLER -SMITH  Announces 
a  New 

Polyphase  Ammeter 


Electric  Bond  and  Share 
Company 

{Incorporated  in  1905) 

Paid-up  Capital  and  Surplus,  $135,000,000 

Two  Rector  Street  New  York 


Size — in.  by  9^  in.  by  &2g/2,2  in. 

Scales  -7  3^8  in.  long. 

Purf)ose  Indication  simultaneously  of  the  current  in 
amperes  in  each  phase  of  a  three  phase  circuit. 
Advantages  Three  ammeters  in  one  (thus  conserving 
space)  and  very  long  scale — 7!^  inches. 

Quality  Up  to  the  ROLLER-SMITH  standard. 
J^ew  Supplement  No.  1  to  Bulletin  No.  D'450  gives 
all  the  details.  Send  for  your  copy. 

Over  thirty  years'  experience  is  back  of  ROLLER-SMITH' 


/  Air-break  and Dis- 

A  connecting  Switch 

Hi-Pressure  Contacts,  (self- 
cleaning.)  Non-ferrous  parts 
above  insulators.  All  mount- 
Iiw  I  I,  A  I  up  to  ;ind  including  154 KV. 

.  Rugged,  simple. 

cA  Frkts  anj  Specifnaliuns  on  Htnutst  IIU 

RAILWAY  ft  INDUSTRIAL  ENGINEERING  CO.,  GREENSBURG,  RA. 

Pittsburgh  Sc.  Louis  Cleveland 

''lew  York  Philadelphia  Chicago  Cincinnati  Charlotte 


i  E^ctrical  Measuring  and  Protective  Apparatiis 


MAIN  OFFICE  WORKS 

237  Broadway,  NEW  YORK  Bethlehem,  Penna. 

Htficm  tti  Fiineipal  Vitim  in  S.  and  Vanada. 
lit  f*t  mtntattvm  tn  Vutm  and  Jattan 


illlllMllllllillllllllllMinilllMIIIUMillllMiMIMIIIIIMIMIIIIHIillMIliillllllillilllilllliilMlllllllllllllllllMIHIItlHMIlllllllllllilMIIIIUMC 

^Crystal  Valve 

Lightning  Arresters 

riie  outstanding  development  in  lightning  I 
protective  apparatus.  I 

Electric  Service  Supplies  Co.  I 

17th  &  (  amhrla  Sts..  I*HlL.U)Kia*HI.\ :  I  1 1  N.  i 

(anal  St..  (HU’.AOO;  .'1(1  t'hunh  St..  .\K\V  YUKK;  i 
,1  Lyman  Tube  &  Supply  Company,  Ltd..  .Montreal.  = 
'  ^  Toronto,  Vaneniiver.  = 

iiiiiiiiMiimmiiiiiiiiiiiiMiiMilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMn.iiiiiiiiiiniuiMniiiiiiiuiiHiiiiiiiiMiiiiiiiiiiiiiiitiiiiiiHiiiiniiiiiiiiiiH 


iiniuiuiiuiimuiiuiiuiiiiiiiiiiiiiiiiiiiuiuniiuiiuiuiiiuiiuiiuiiuiuiiiuiuiiiumuiiimuiiuiiuimmiiiuuiMmiiiMmiiiiHiiiie 

Swlirliea— .Lrmtera — Fiiaea — Siilt-Slatlun 
^  .  Eqalpment 


Q$nct  *ma 
i30d  cnarott 


Cieyrel^nd 
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" - ,  A »  TT  i  DETROIT  ELECTRIC  FURNACES  I 

HYDRAULIC  |  |  win  I 

TURBINES  ^  i  Build  Power  Business  | 

i  I  for  I 

I  I  THE  CENTRAL  STATION  I 

'  I  i  Let  us  help  increase  your  revenue  | 

rrancis  I  |  Detroit  Electric  Furnace  Co.  I 

I  I  825  W.  Elizabeth  St..  DETROIT  | 

I  ^iiiiiiiimiiiiiiiiiiiiiiiiMiiiniiiMiiiiiniiiiiiiiiiKiiiiiiKiiiiiiniiiiiniiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiiiiMiiiiiiiMiiiiiinniiiiiiniiiiiiiiiiiiiir 
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j  I  WASHERS — That’s  Us  | 

Newport  News  I  |  Brass,  steel  and  Copper  Washers  I 

QhirtltlitlrlintT  ^  I  Bevelled  or  Countersunk  | 

:>nipDUliaing  II  special  Sizes  and  Shapes  I 

Orydock  Co.  I  I  Prompt  Deliveries  Let  us  have  your  inquiry  | 


I  Newport  News,  Virginia,  Charlotte,  N.  C.  = 

I  New  York,  233  Broadway  = 

^auiiniiiiiiiiiiiiiiiniiiii . . . . . . 


I  Massachusetts  Machine  Shop,  Inc.  | 

I  817  Albany  St..  Boston.  Mass.  I 

^iiniiiimiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiimiMiiiiiiiiiiMiiniHiiiiiiinuiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiMiiiiHiiiumiiiiiiiir. 
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WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.” 


WOODWARD  GOVERNOR  CO.,  Rockford,  Ill. 

WOODWARD 

WATER  WHEEL 

GOVERNORf 


"Bates  Poles  Outlive  the  Bond  Issues  that  Buy  Them" 

Bates  Poles  and  Structures 


i&tes  llflhnded 


i  1^1  General  Offices  and  Plants  ||LI  i 

I  ||k|  EAST  CHICAGO.  INDIANA.  U.  S.  A.  |^|  | 
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Ten  StandaTrd^izos  Mato  SdlbnsCapacity 
Most  Rapid  and  efficient  for  making 
Tool  Ste^.Allox  Steele.  ForOino  Steele 
,  Steel  Ceetln^.  Malleable  Iron,  CTeylron 
Carbide*  Ferro-AUoye  etc. 
PITTSBURGH  EUCTRIC  FURMACfc  CORPORATUM 
P.O.  Box  1123;  PITTSBURGH.  PA. 
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THE  BABCOCK  &  WILCOX  COMPANY 


85  Liberty  Street,  New  York 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OFFICES 
Atlanta,  Candler  Building 
Boston,  80  Federal  Street 
Chicago,  Marquette  Building 
Cincinnati,  Traction  Building 
Clhvkland,  Guardian  Building 
Dallas,  Texas,  Magnolia  Building 
DE.vvtai,  4  44  Seventeenth  Street 
Dhthoit,  Ford  Building 
Houston,  Texas,  Electric  Building 
Los  Angeles,  Central  Building 


WORKS 
Bayonne,  N.  J. 
Barberton,  Ohio 


Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers  since  1893 

BRANCH  OFFICES 
New  Orleans,  344  Camp  Street 
Philadelphia,  Packard  Building 
Phoenix,  Ariz.,  Heard  Building 
Pittsburgh,  Farmers  Deposit  Bank  Building 
Portland,  Ore.,  P'ailing  Building 
Salt  Lake  City,  Kearns  Building 
San  Francisco,  Sheldon  Building 
Seattle,  L.  C.  Smith  Building 
Honolulu,  T.  H.,  Castle  &  Cooke  Building 
Havana,  Cuba,  Calle  de  Aguiar  104 
San  Juan,  Porto  Rico,  Recinto  Sur  51 
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SUUJDKli 


Remarkable  Performance  At  Bucks  Creek 

A  study  of  the  accompanying  curve  shows  at  once 
the  remarkable  performance  of  the  two  35,000  hp. 
Pelton  double  overhung  impulse  wheels  in  the  Bucks 
Creek  plant  of  the  Feather  River  Power  Co.  Max¬ 
imum  efficiency  of  85.5%  was  shown  by  the  official 
test  with  efficiencies  in  exce.ss  of  85%  from  26,400 
hp.  to  34,200  hp.  All  of  the  hydraulic  equipment 
for  this  plant  was  designed  and  built  in  our  San 
FTanclsco  works. 

THE  PELTON  WATER  WHEEL  COMPANY 

Hydraulic  Engineers 

2983  Nineteenth  St.,  San  Francisco  100  Broadway,  New  York 
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modern,  efficient  plant, 
the  Cahokia  Power  Station 
located  near  the  city  of  St. 

Louis,  has  given  Scov-iil  Con¬ 
denser  Tubing  a  hard  service  test  with 
the  usual  result — complete  satisfaction. 

In  1923  one  condenser  put  into  opera¬ 
tion  was  equipped  with  1 1 1,000  pounds 
of  Scovill  Cup  Drawn  Admiralty  Con¬ 
denser  Tubes,  fhese  tubes  have  been 
in  use  continuously  for  four  years  and 
from  every  indication  will  continue  to 

Scovill  means  SERVICE  to  all  who  require  parts  or 
finished  products  of  metal.  Great  factories  equipped 
with  the  last  word  in  laboratories,  and  modern  ma¬ 
chinery  manned  by  skilled  workmen,  are  at  your  dis¬ 
posal.  ’Phone  the  nearest  Scovill  office. 


serve,  without  trouble,  for  years  to 
come.  All  this  points  to  the  value  of 
manufacturing  condenser  tubes  the 
Scovill  way.  I  he  cupping  process,  for 
instance,  is  used  in  the  production  of 
all  Scovill  Admiralty  Condenser  d'ub- 
ing.  It  is  described  in  detail  in  a  book¬ 
let  which  will  be  sent  on  request.  For 
long  service  life,  specify  Scovill  Cup 
Drawn  Admiralty  Condenser  Tubing 
— a  product  second  to  none. 


MANUFACTURING  COMPANY— Waterbury,  Conn 


NbW  YORK  —  CHICAGO  —  BOSTON  —  SAN  FRANCISCO 
DE TROI  r  —  PHILADELPHIA  —  LOS  ANGELES  —  ATLANl  A 
PROVIDENCE  -  CLEVELAND  —  CINCINNATI 
IN  EUROPE  —  THE  HAGUE.  HOLLAND 

Mrmlmr,  Copper  auJ  Bran  ketcanJj  Anodution 
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Know 
Electricity 
as  Experts 
Know  It/ 


This  is  the  electrical  age,  with  unlimited  opportunities 
for  the  man  who  has  educated  himself  in  the  finer  points 
of  electrical  practice. 

Fit  yourself  for  one  of  the  really  big  jobs  by  knowing  elec¬ 
trical  practice  complete,  including  inside  and  outside  work, 
central  stations,  and  the  whole  subject.  With  the  aid  of 
the  Croft  books  you  can  know  electricity  as  experts  know 
it  and  put  yourself  in  line  for  an  expert’s  pay. 

The  Croft  Library 

of  Practical  Electricity 

A  reference  library  and  self-training  course  in 
eight  volumes.  3000  pages — 2100  illustrations 
The  Croft  Library  contains  three  thousand  pages, 
with  twenty-one  hundred  of  the  clearest  illustra¬ 
tions  ever  put  into  book  form.  Each  of  the  eight 
volumes  is  indexed  so  that  everything  you  want  to^O  P.*^*^* 
know  about  electricity  is  at  the  fingers’  ends. 

In  these  volumes  Croft  teaches  you  electrical  prac-  ^^^kharfdling. 
tice  complete.  He  takes  you  in  quick,  easy  steps 
from  the  simplest  principles  to  the  complete  and 
economical  operation  of  a  great  central  station. 

He  tells  you  all  that  he  has  learned  in  twenty  years 
of  shirt-sleeve  practice. 

With  these  books  at  his  elbow  a  man  can  learn  as  much  about  elec¬ 
tricity  in  six  months — good  practical  “bread  and  butter”  stuff — as 
he  would  ordinarily  learn  in  a  lifetime  of  practice. 

The  Standard  in  Practical 
Electrical  Training 

The  Croft  Library  is  a  complete  electrical  educator.  It  is 
founded  on  practice — on  work  as  it  is  actually  done.  It  is 
gkr0.V(^  jammeil  from  cover  to  cover  with  the  kind  of  hard-headed 

mfge  facts  you  want.  Written  so  that  the  beginner  can  easily 

understand,  yet  so  sound,  so  thorough,  that  it  is  the  daily 
g^uide  of  69,000  highly  paid  electrical  workers  and  engineers. 
Croft  tells  you  the  things  you  need  to  know  about  motors,  generators, 
armatures,  commutators,  transformers,  circuits,  switchboards,  distribution 
systems — electrical  machinery  of  every  type — wiring  for  light  and  power 
— wiring  of  finished  buildings— underwriters  and  municipal  require- 
every  phase — the  latest  and  most  improved 
methods  of  lighting — lamps  and  lighting  effects,  etc. — how  to  do  a  com¬ 
plete  job.  from  estimating  it.  to  completion. 


Sid* 


10  Days 
FREE 
TRIAL 

Just  Mail 


No  Money  Down 

Small  Monthly  Payments 

Fill  in  and  mail  the  coupon  attached  and  we  will 
send  you  the  entire  set  of  eight  volumes  for  ten 
days’  Free  Examination.  We  take  all  the  risk — 
pay  all  charges.  You  assume  no  obligation — you 
pay  nothing  unless  you  decide  to  keep  the  books. 
Then  $1 .50  in  ten  days  and  the  balance  at  the 
rate  of  $2  a  month.  Send  the  coupon  NOW  and 
see  the  books  for  yourself. 


MrOraw-IIill  Rook  Co.,  Inc..  370  Seventh  Avenue.  New  York. 
Gentlemen ; — Please  send  me  the  Croft  Library  of  Prartieal  Elec¬ 
tricity  (shipping  charges  prepaid)  for  10  days’  free  examination.  If 
satisfactory,  I  will  send  $1.60  in  ten  days  and  $2.00  a  month  until 
the  special  pri<‘e  of  $19.50  has  lieen  paid.  If  not  wanted  I  will 
■write  you  for  return  shipping  instructions.  IMPORTANT — to  insure 
prompt  shipment  of  books  write  plainly  and  fill  in  all  lines. 


Home  Address 


City  and  Slate  . 

Where  Employed  . . . 

Occupation  .  W.  12-29-28 


MPROVE  the  reliability  of 
power  house  performance 
and  operation  by  installing 
Tycos  Temperature  Instruments 
I  for  Indicating,  Recording,  or 

t  Controlling  Temperatures. 

Tycos  systematizes  and  simpli¬ 
fies  Power  House  operations. 
T  yios  Recording  Pyrometers, 
for  instance,  give  a  constant 
'  check  on  the  efficiency  of  your 

firemen. 

A  special  Power  Plant  Cata¬ 
log  Number  One  is  yours  for 
L  the  asking.  Write  today. 


*  .*'*  lIHltNIItii 


Temperatui*e 
Instruments  ' 

INDICATING  -RECORDING  ^CONTROLLING  I 

Tc^lorln  s  trumen  t  Companies 

Rochester,  N.Y.  U.SA. 

Canadian  Plant 
lycpy  Building,  Toi*onto, Canada 
There's  a  Tycos  or TS^or  Instrument  for  Every  Pui*posc  ] 
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I  ®  Meter  Service  Switch  | 

Furnished  with  accessible  service  side  fuses.  = 
Switch  and  fuses  are  both  ahead  of  meter  | 
and  both  are  dead  when  switch  is  opene<J.  | 
No  branch  circuit  fuses  in  cabinet.  Box  is  i 
so  constructed  that  service  fuses  are  not  | 
accessible  until  switch  is  in  “off  "  | 
position.  Switch  cannot  be  thrown  = 
into  contact  until  fuse  cover  is  closed,  | 
thus  giving  full  safety  with  cover  = 
sealed.  Described  in  Circular  3.  = 


j  m 


=  No.  18311 


Send  for  Bulletin  So.  7.  listing  our 
entire  line  of  Safety  Switches  and 
Panel  Boards. 


THE  TRUMBULL  ELECTRIC  MFC.  CO. 


Plainville,  Conn. 


t’lilcago 

Pliiladelphia 


San  Franolsoo 
.\tlanta  Cincinnati 
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Expanding  an  overloaded  hydro-electric  plant — 
How  the  problem  was  solved  at  Lanesboro,  Minn, 

Alighting  and  power  plant  in 
Lanesboro,  Minn,  was  formerly 
able  to  meet  all  needs  with  tw^o  250- 
kw'.  generators  driven  by  water 
wheels,  but  by  1927  silting  of  the 
water  storage  pond  and  growth  of 
the  community  taxed  this  generating 
capacity  beyond  its  limits  during  peak 
periods.  Rebuilding  the  dam  to  in¬ 
crease  w^ater  storage  and  w^ater 
wheel  capacity  w^ould  have  imposed 
an  enormous  increase  upon  the  fixed 
charges  of  the  plant.  It  w'as  figured 
that  the  cost  of  fuel  for  a  Diesel 
engine  which  would  give  the  desired 
capacity  increase  would  be  much  less 
than  the  difference  between  the  added 
fixed  costs  of  the  two  schemes,  and 
that  the  Diesel  idea  was  capable  of 
very  substantial  savings. 

The  owner  therefore  purchased  a 
400-b.hp.  McIntosh  &  Seymour 
Diesel  Engine  w'ith  direct-connected 
generator  and  exciter,  and  placed  this 

outfit  in  the  existing  power  house,  after  slight  remodeling  and  the  addition  of  a  two-ton  traveling  crane. 
The  McIntosh  &  Seymour  Engine  is  now'  operated  eight  to  fifteen  hours  per  day  over  the  heavy  load 
period  and  the  water  wheels  carry  the  entire  load  at  other  times. 

This  new  schedule  of  operation  has  proven  very  satisfactory.  Approximately  12  kw-hr.  per  gal.  of  fuel 
are  produced  by  the  McIntosh  &  Seymour  outfit  at  a  cost  of  about  >4  ct.  per  kw-hr.,  and  the  plant  can 
still  be  handled  by  one  man  per  shift  as  before.  As  air-operated  jacks  position  the  flywheel  for  starting, 
and  all  w'ater,  fuel  and  lubricating  oil  are  handled  automatically,  the  duties  of  the  attendant  are  no  more 
arduous  than  when  the  water  w'heels  are  running. 

Diesel  engines  have  several  important  advantages  over  other  forms  of  power  for  use  in  hydro-electric 
plants,  either  to  increase  peak  capacity  or  for  auxiliary  use  at  low  water  periods.  They  are  always  ready 
for  instant  starting  w'ith  no  preliminary  expense  or  preparation.  There  are  no  standby  losses  when  not 
in  operation.  They  do  not  deteriorate  while  unused  as  is  the  case  with  a  steam  plant.  The  fuel  required 
is  much  more  cheaply  transported  than  the  fuel  for  a  steam  plant  w'ould  be,  because  of  both  the  high 
economy  of  the  engine  and  the  nature  of  the  fuel.  Also  fuel  for  a  Diesel  engine  can  be  stored  without 
loss  or  deterioration  or  danger,  which  is  not  true  of  coal.  Also  because  of  its  high  efficiency  over  a  w’ide 
load  range  the  Diesel  engine  produces  its  pow'er  either  in  parallel  with  w'ater  wheels  over  the  peak 
periods  or  running  alone  during  low'  water  periods  w'ithout  penalizing  the  plant  by  high  fuel  costs. 
1  f  you  operate  a  hydro-electric  plant  that  is  weak  during  the  low'-water  season  or  during  the  busy  hours, 
or  if  you  contemplate  developing  new'  hydro-electric  facilities  w'here  supplementary  power  would  be  de¬ 
sirable,  our  Engineers  will  show  you  how'  to  get  the  fullest  practical  utilization  of  the  available  water 
power  and  how  to  provide  the  necessary  increase  at  low'est  operating  and  over-all  costs,  and  w'ith  abso¬ 
lute  dependability.  Write  at  least  for  our  latest  literature. 

McIntosh  &  Seymour  Corporation,  Auburn,  N.  Y. 


New  York  City 
140  Broadway 


Kansas  City.  Mo. 

1016  Baltimore  Ave. 


Jaeksonville.  Fla. 
412  Bisbee  Bldg-. 


San  Francisco.  Cal. 
614  Matson  Bldg. 


Houston.  Tex. 

270.T  Esperson  Bldg. 


MCINTOSH  &  SEYMOUR 
DIESEL  ENGINES 


\6 


Y  HLIMINATING 


This  Coupling 
Cannot 


eliminates  failure.  Note  • 

the  diagram.  Flexible  bushings,  pins,  springs,  discs 
and  grids  are  eliminated,  and  instead  a  simple  me¬ 
chanical  principle  is  used. 

Two  spur  gears,  one  on  each  shaft  end,  are  com¬ 
pletely  and  continuously  meshed  in  oil,  with  the 
internal  gears  of  a  floating  sleeve.  The  shafts  and 
sleeve  turn  noiselessly  as  one  unit,  allowing  free 
angular  and  lateral  movement. 

Replacements  become  a  thing  of  the  past,  because  the  coup¬ 
ling  will  last  as  long  as  the  connected  machines.  Nothing  to 
break.  Nothing  to  replace.  There  is  no  power  loss,  and  the  oil 
between  the  gear  teeth, under  centrifugal  pressure,  carries  the  load. 

FAST’S  COUPLING 

— Self -Aligning — 


THE  BARTLETT  HAYWARD  CO. 

200  Scott  Street  •  BALTIMORE,  MD. 

Write  today  book 
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SMITH  &  SERRELL 

24  Washington  Place 
Newark,  N.  J. 


TTTiTPirrf 


For  Motor,  Turbine,  Engine  Drivee 


The  Improved, 

Bushed  Pin  Type 

handles  all  accidental  shaft  misalignments; 
cushions  shocks  and  vibrations;  is  extensible 
one-half  inch  endwise;  self-lubricated;  any 
power,  siieed  or  service.  All-metal,  durable. 
Simple  and  safe.  Ask  for  Bulletin  STS. 
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STAR  I 

Ball  Bearing  Motors  | 

Direct  and  Alternating  Current  up  to  75  hp.  Also  | 
generators  and  alternators  in  horizontal  and  vertleal  \ 
types,  and  motor  generator  sets.  We  build  motois  E 
to  meet  your  requirements.  Aik  tor  more  data.  I 

Star  Electric  Motor  Co.  | 

Miller  St.  and  N.  J.  R.  R.  Ave.,  | 

__  Newark,  N.  J.  i 
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. . . 


SUNDH  Control 


. . . 


i  T>A  I 

I  MOTORS.  ALTERNATORS.  GENERATORS,  MOTOR  GENER.ATOR  I 
I  SETS,  TRANSFORMERS.  ARC  WELDING  EQUIP.^^ENT  | 

i  Salet  Officet:  Buffalo,  Cliirago,  (.'lereland,  Detroit,  Erie,  Neir  York.  Plitladelobla.  = 
:  Pittsburgh  I 

=  Salet  Aoet\eiei:  Asron,  Boston,  rineinntti,  Indianapnlls.  Eansai  City.  Ft.  Louis,  = 
i  Troy.  N.  Y.  = 

riiiniiiiiniiiiiMiiiiniiiiiiiiiiiiMiMinMiiiiiiiiiiMniiiiiiMiniiiiiiiiiiiiiiiuiiiniiiiiniinMiiiiiniiiiiiiiiiiMiiiiiiiiiiiniHiniMiiiiiiiiiniiF 


.MARBLE-CARD  MOTORS 
O.  C.  anu  .A.  C..  Ball  Bearing  .Motors  of  the 
tneoiuiu  commercial  sizes.  D.  C.  maebines  up 
to  76  HP.  with  Commutating  Poles.  Get 
Bulletin  No.  *20(1 

A.  C.  Machines  up  to  75  HP.  All  standard 
apeeda  and  voltagea.  Get  Kulletlii  Nu  3011. 

Speticl  •naekiori  built  to  meet  sour  tteedt 
V  Full  aelaiii  raerr/ally  lapalied  HrSla 


For  A.C.  or  D.C. 


SUNDH  ELECTRIC  CO. 

Piirkliiirst  St.  &  .\ve.  C..  Newark,  N.  .J. 

Branch  Ofticct  or  Snlrt  lirpretcntatites  in 
Principal  Viliei 


Marhie-Card  Elertrir  Company 
Gladstone.  Mich. 


Machine  Tool  Control  = 

Magnet  Operated  Switches  = 

Valves.  Magnet  Operated  = 

Transfer  Switches.  Automatio  | 

Float  Switches.  Push  Button  Switches,  i 
and  Accessories.  i 


.\nlomatic  Starters 
M aniial  Starters 
Speed  Regulators 


Klevjitor  rontrol 
Fire  Ptimp  Control 
Pressure  Regulators 


CUTLER  HAMMER 

/rmiustnul  £j^icieticy  DepePtUs  on-  Slectrical  Control 

The  CUTLER-HAMMER  Mfg.  Co. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus  j 

1212  St.  Paul  Ave.,  Milwaukee,  Wisconsin.  I 
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Maximum  Economy  obtained  with 
E  C  dc  M  Synchronous  Motor  Control 


Power  bills  can  be  greatly  reduced  by  varying  the 
amount  of  corrective  K.V.A.  supplied  by  a  synchronous 
motor  or  condenser.  Merely  set  the  small  contacts  on 
the  regulator  panel  at  the  desired  operating  values  and 
the  power  factor  of  your  entire  electrical  system  will 
always  be  maintained  between  these  limits. 

Installation  costs  are  a  minimum  with  EC&M  Syn¬ 
chronous  motor  control  because  they  are  completely 
wired  and  self-contained  as  one  unit. 

Push  button  operation  provides  utmost  simplicity  so 
that  a  skilled  operator  is  not  required  for  this  usually 
complicated  job.  Positive  and  accurate  overload  relays 
also  protect  the  equipment  continuously,  regardless  of 
the  attention  of  an  operator. 

Plan  to  investigate  the  advantages  of  EC&M  Syn¬ 
chronous  motor  control  and  power  factor  regulation  for 
the  coming  year. 


Power  Factor 
Regulator  Panel 


THE  ELECTRIC  CONTROLLER  &  MFC.  CO. 

NEW  YORK-50  CHURCH  ST.  CLEVELAND, OHIO  PHILADELPHU-WITHfRSPOONBLOG. 
CHICAGO-CONWAY  BLDG.  HOUSTON -lOOt WASH INGTDNAVE.  PITTSBURGH-OLIVER  BLDG. 
DETROIT-DIML  BANK  BLDG.  LOS  ANGELES- 912  E.  THIRD  ST  SAN  FRANCISCO- CALL  BUILDING 
BIRMINGHAM -BROWN  MARX  BLDG.  SALT  LAKE  CITY-228  SO.  W.  TEMPLE  MONTREAL -CASTLE  BLDG 
CINCINNATI -I2NATI0NAL  BANK  BLDG  TORONTO-REFQRD  BLDG.  'TUL.SA-2I7E.ARCHER5I 


to  order 
It  drives. 

from  stock  J 


Flexible  as  a  Belt- 
Positive  as  a  Gear- 
More  efficient  than  Either 
(98.2%  on  actual  test.) 


WHETHER  youneedanew  VzH.P. 

drive  or  one  rated  at  60  H.P.,you 
can  get  immediate  delivery  on  it  from 
Link-Belt  stock,  or  from  a  distributor 
near  you.  And  we’ve  made  the  ordering 
of  it  a  very  simple  matter.  Just  refer  to 
our  handy  Pink  List  No.  725,  where 
Specifications  and  prices  are  clearly  print¬ 
ed.  You  can’t  go  wrong.  One  order  will 


be  enough  to  demonstrate  to  you  how 
easy  it  is  to  get  this  drive  from  stock. 

Link-Belt  Silent  Chain  Drives  have  long 
been  recognized  throughout  industry  for 
their  unsurpassed  efficiency.  Add  to  this 
the  ease  and  speed  with  which  they  can 
be  had  from  stock,  and  their  widespread 
popularity  can  be  appreciated. 


LINK-BELT  COMPANY 

LeadSns  Manufacturers  of  Elevating,  Conveying,  and  Power  Transmission  Chains  and  Machinery 
CHICAGO, 300  W.Pershing  Rd,  INDIANAPOLIS.P.O.Box  85.  PHILADELPHIA, 2045  W. Hunting  Park  Avc.  SAN  FRANCISCO,  19th  and  Harrison  Sts. 

Anhland.  Ky.  •  •  100  W.  WiDchMter  Ave.  Ciocionati  •  •  -  419  Unioo  Central  Bids.  Loe  Anselen  >  •  361-309  S.  Andemon  St.  Pittabursh  .•••••  335  Fifth  Ave. 

Atlanta  •  •  •  .  511  Haaa-Howell  Bldg.  C'leveland  •  .  -  •  527  Rockefeller  Bids.  Loutaville.  Ky.  -  -  .  >  349  Starks  Bids.  Portland.  Ore.  -  •  •  •  •  •  67  Front  St. 

Baltimore.  Md..  R.800  Maryland  Trust  Bids-  Dallas,  Texas  -  1101  Mercantile  Bank  Bids.  Milwaukee  -  Room  1403,  425  E.  Water  8t.  Seattle.  --••••  820  First  Aye.,  S» 

Birmingham,  Ala.  -  229  Brown-Msrx  Bids-  Denver  .520  Boston  Bids-  Minneapolis,  Minn.  -  •  -  418  .4.  Third  8t.  8t.  Louis  -•••••  3638  Olive  St. 

Boston  1 103-4  Statler  Bids.  Detroit  -  .  -  -  -  •  5938  l.insdale  Ave.  New  Orleans  -  -  -  -  •  621  8.  Peters  St.  Utica,  N.  Y.  -  -  .  .  •  131  Oenetee  8t. 

Buffalo  •  •  •  -  •  5.54  Ellicott  Sqtiare  I{untinst.on,  W.  Va.,-  Robson- Prichard  Bids.  New  York  -  •  •  2676  Woolworth  Rids.  WUkea-Barra  •  826  Second  Nat'l.  Bank  Bldg. 

Charlotte,  N.  C.  909  Commercial  Bank  Bldg.  Kansa-s  City,  Mo.,  R.  436.  1002  Baltimore  Ave.  Oakland,  Calif.  •  -  •  •  526  Third  8t. 

H.  W’.  CAXJ^WELL  A  SON  CO.: — Chicago,  2410  W,  IStb  St.;  New  York,  2676  Woolworth  Bldg.  In  Canada— LINK-BELT  LIMITED — Toronto;  Montreal;  Elmira,  Ont. 
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Xncluding  the  Spindle 


30  to  60  Timkens 


Everywhere  there  are  Timken 
Bearings  in  the  new  Kearney 
&  Trecker  “Mil-waukee-mil” 


Only  the  precision,  produc¬ 
tion  and  endurance  possibil¬ 
ities  of  Timken  Bearings 
could  have  won  this  endorse¬ 
ment.  Only  Timken  tapered 
construction,  Timken 
POSITIVELY  ALIGNED  ROLLS, 
and  Timken -made  electric 
steel  bring  modern  machine 
tool  design  up  to  its  full 
possibilities. 

Not  merely  effective  friction- 
elimination,  but  full  thrust- 
radial  capacity,  and  extreme 
load  carrying  area  enable 
Timken  Bearings  to  contrib¬ 
ute  to  rigidity,  accuracy, 
simplicity  and  compactness. 
Inevitably  it  costs  less  to  get 
more  out  of  Timken -equipped 
machine  tools.  Many  noted 
makes  operating  in  many  noted 
plants  are  piling  up  the  proof. 


THE  TIMKEN  ROLLER  BEARING 
COMPANY,  CANTON,  OHIO 


Simplex  and  Duplex  Produc¬ 
tion  type  milling  machines. 
Timken  Bearings  on  the  shafts 
in  both  the  feed  and  speed 
quick  change  gear  boxes. 
Timken  Bearings  on  the  ends 
of  tlie  table  screw.  Timken 
Bearings  throughout  the  spin¬ 
dle  drive.  Timken  Bearings 
on  the  spindle  itself!  A  total 
of  30  to  60  Timken  Bearings! 
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WHAT  AND  WHERE  TO  BUY 


Equipment,  Apparatus  and  Supplies  Advertised  in  This  Issue  with  Names  of  Manufacturers 


Readers  interested  in  any  articles  not  listed  in  these  pages  are 
cordially  invited  to  inform  us  of  their  wants  and  every  effort  will 
be  made  to  put  them  in  touch  with  the  proper  manufacturers. 


This  index  is  published  as  a  convenience  to  the  reader.  Every 
care  is  taken  to  make  it  accurate,  but  Electrical  World 
assumes  no  responsibility  for  errors  or  omissions. 


Readers’  Service  Department — ELECTRICAL  WORLD,  Tenth  Avenue  at  36lh  Street,  New  York 


iir  Compressors 
Allis  Chalmers  Mfg.  Co. 
General  Electric  Co. 

Air  Preheaters 

Babcock  &  Wilcox  Co. 
BlaW'Kiiox  Co. 

Sturtevaiit  Co.,  B.  P. 

Air  WishliiK  and  Condition* 
inx  Apparatus 
Sturtevaiit  Co.,  B.  F. 

Alternalurs 
Burke  Elec.  Co. 

Anchors,  Gut 
Copperweld  Steel  Co. 
Hubburil  A  Cu 
James  R.  Kearney  Corp. 
Matthews  Corp.,  W.  N. 

Apparaliis,  Fire  Extinxuish- 
illK 

Kiddi'  Co..  Walter 

AppariitiiH,  TestiiiK 
Roller-Smith  Co. 

Are  Welders.  INirtable 
Lincoln  Ele>'tric  Co. 

Ohio  Brass  Co. 
WestiiiKhouse  Elec.  &  llfa. 
Co. 

Asbestos 

Asbestos  ShiiiRle,  Slate  & 
Sheathing  Co. 

Ilahbilts 

Westingbouae  Elec,  ft  Mfg. 
Co. 

Batteries 

Pry 

Graybar  Elec.  Co. 

Itatlery  Charging  Apparatos 

CutlerUaiiiiiier  Mfg.  Co. 
General  Electric  Co. 
Westlngbouse  E.  ft  M.  Co. 

Bearings 

Armature 

Timken  Roller  Bearing  Co. 
Balt 

Fatuir  Bearing  Co. 

Roller 

Timken  Roller  Bearing  Co.. 
Thruit 

Timken  Roller  Bearing  Co. 

Beils,  rniidnit 

Electrical  Engineers 
Equip.  Co. 

G.  &  W.  Electric  Spec.  Co. 
Itlneks,  Fuse 

Westinghouse  Elec,  ft  Mfg. 
Co. 

Blowers 

Sturtevaiit  Co..  B.  F. 

Boiler  Room  Instruments 
iSre  liislrnments) 

Boilers 

Water  Tube 
Babcock  ft  Wilcox  Co. 

Bolts 
Carriage 
Hubbard  A  Co. 

Crouarm 
Hubbard  ft  Co. 

Sxpaneion 
Hubbard  Co. 

Machine 
Hubbard  ft  Co. 

Bonds.  Rail 

American  Steel  &  Wire  Co. 
Copperweld  Steel  •(*. 

Ohio  Brass  Co. 
looks.  Trrhniral 
McGraw  Hill  Book  Co..  Inc. 
loosters 

Allis-rhalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  ft  M.  Co 

loxee 

Fute 

General  Electric  Co. 
Schweitser  ft  Conrad.  Inc. 
Junction  ttnti  Outlet 
General  Electric  Co. 
Westinghouse  E.  &  M.  Co 
Meter  and  Sercice 
General  Electric  Co. 

Braces,  Crassarm 
Hubbard  &  Co. 

BraeH,'>ts  and  Pint.  Metal 

Hubbard  ft  Co. 


Brakes.  Klertrie 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

Backets,  Clamshell 
Blaw-Knox  Co. 

Link-Belt  Co. 

Buildings.  .Steel 
Bates  Steel  Corp.,  Walter 
Blaw-Knox  Co. 

Bus  Bar  Supports 
Electrical  Engineers 
Equip.  Co. 

Electric  Power  Equip.  Corp. 
General  Electric  Co. 
Hivoltage  Equipment  Co. 
Ohio  Brass  Co. 

Railway  ft  Indus.  Ebig.  Co. 
Schweilier  ft  Conrad.  Inc. 
Westinghouse  E.  ft  M.  Co. 
Bushings.  Porcelain 
Ohio  Brass  Co. 

R.  Thomas  ft  Sons  Co. 

Cable  (See  Wires  ft  Cables) 
Calilr  Aecessuries,  End  Bells 
and  Rucks 

Electrical  Engineers’  Equip 
Co. 

General  Electric  Co. 

Hubbard  ft  Co. 

Standard  Underground 
Cable  Co. 

Cable  and  Splicing  Material 
G  ft  W.  Elec.  Spec.  Co. 
Cable  Boxes.  Underground 
G.  &  VV.  Electric  Spec.  Co. 
Cable  Service 
Waterbury  Cable  Service, 
Inc. 

Cabling  Machlnerr 

American  Ins.  Machy.  Co. 
Caps,  Ground 
Hubbard  ft  Co. 

Carbon,  Dioxide  Fire 
Protection 

.Anierican-La  Prance  & 
Foaniite  Corp. 

Catenary  Trolley  Materials 
Ohio  Brass  Co. 

Clrcnit  Breakers 
Condit  Elecfl  Mfg.  Corp. 
General  Electric  Co. 
Roller-Smith  Co. 

Schweitzer  ft  Conrad.  Inc. 
Stindh  Electric  Co. 
Westinghouse  E.  ft  M.  Co. 
Air 

I.  T.  E.  Circuit  Breaker  Co. 
Enclosed  Air 

I.  T.  E.  Circuit  Breaker  Co. 

Clamps 

Cable.  Supporting 
Matthews  Corp.,  W.  N. 
Ground  Connection 
Copp<‘rweld  Steel  Co. 
Railway  ft  Industrial 
Engr.  Co. 

Sherman  Mfg.  Co..  H.  B. 
Guv 

Hubbard  ft  Co 
Matthews  Corp..  W.  N. 
Trollev 

Ohio  Brass  Co. 

Cleats 

Blake  Signal  ft  Mfg.  Go. 
Imperial  Porcelain  Co. 
Thomas  ft  Sons  Co..  R. 
Clevises 
Hubbard  ft  Co. 

Clips 

fable 

Allis-Chalmers  Mfg.  Co. 
Hubbard  ft  Co 
Clutches,  Friction 
Link-Belt  Co. 

Clutches.  Magnetic 
Cutler  Hammer  Mfg  Co. 
Coal  and  .4sli  Handling 
Machinery 
Link-Belt  Co. 

Coal  Storage  Systems 
Link-Belt  Co. 

Coils 

Choke 

Dudlo  Mfg.  Co. 

Electrical  Engineers 
Equip.  Co. 

General  Electric  Co. 
Hivoltage  Equipment  Co. 
Ry  ft  Industrial  Eng.  Co. 
Schweitzer  ft  Conrad,  Inc. 


Westinghouse  E.  ft  M.  Co. 
Magnet 

Dudlo  Mfg.  Co. 
Transformer 
Dudlo  Mfg.  Co. 

Compensators 

Electric  Controller  ft  Mfg. 
Co. 

Compressors,  Air 
Allis-Chalmers  Mfg.  Co. 

Condensers 

Static 

Sangamo  Electric  Co. 
Westinghouse  Elec,  ft  Mfg 
Co. 

Steam 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  ft  M.  Co. 

Condenser  Tubes 
Scovill  Mfg.  Co. 

Conduits 

C/av 

National  FireproofingeCo. 
Underground 

National  Fireproofing  Co. 

Conduits,  Flexible,  Steel, 
Rigid 

General  Electric  Co. 

Coiidiilt,  Rigid,  AInminnm 
Aluminum  Co.  of  America 
Connectors  and  Terminals 
Electric  Power  Equip.  Corp. 
Electrical  Engineers 
Equip.  Co. 

General  Electric  Co. 
Hivoltage  Equipment  Co. 
Railway  ft  Industrial 
Engr.  Co. 

Sherman  Mfg.  Co..  H.  B. 
Westinghouse  E.  ft  M.  Co. 
Connectors.  Solderless  Service 
James  R.  Kearney  Corp. 
Contact  Rail  Material 
Electric  Service  Supplies  Co. 
Ohio  Brass  Co. 

Railway  ft  Ind.  Engr.  Co. 
Contactors 

Electric  Controller  &  Mfg, 
Co. 

Control.  Elertric  Valve 
Cutler-Hammer  Mfg.  Co. 
(Dean) 

Control.  Railway 
Westinghouse  Elec,  ft  Mfg 
Co. 

Control  Systems 
Electric  Controller  &  Mfg. 
Co. 

Controllers 

Automatic 

Cutler-Hammer  Mfg.  Co 
Electric  Controller  &  Mfg 
Co. 

Crane 

Electric  Controller  ft  Mfg. 

Co. 

Motor 

General  Electric  Co. 
Industrial  Controller  Co 
Sundh  Electric  Co. 

Union  Electric  M'fg.  Co. 
Westinghouse  E.  ft  M.  Co. 
Converters 
Booster 

Allis-Chalmers  Mfg,  Co. 
Westinghouse  Elec  &  Mfg 
Co 

Synchronous 

Westinghouse  Elec,  ft  Mfg. 
Co 

Conveying  Machinery 
Coal,  Ashes,  etc. 

Link-Belt  Co. 

Conx-eyors,  Belt 
Link-Belt  Co. 

Coolers,  Generator 
Sturtevant  Co.,  B  P. 


Simplex  Wire  ft  Cable  Co. 
Portable,  Rubber  Covered 
Simplex  Wire  ft  Cable  Co. 
Cords  and  Cables.  Flexible 
OUonite  Co 

Simplex  Wire  ft  Cable  Co. 
Conplings.  Flexible 
Bartlett-Hayward  Co. 

Smith  ft  Serrell 


Couplings.  Rigid  (Shaft) 
Smith  ft  Serrell 

Crane  .^lotors 
General  Electric  Co. 
Westinghouse  E.  ft  H.  Co. 

Cranes.  Electrioal 
Shepard  Elec.  Crane  ft 
Hoist  Co. 

Cranes,  Locomotive 
Link-Belt  Co. 

Cross-Arms 

Graybar  Electric  Co. 

Ry.  ft  Industrial  Eng.  Co. 
Thomas  ft  Sons  Co.,  R. 

Steel 

Bates  Steel  Corp.,  Walter 

Crushers,  Coal  and  Coke 
American  Pulverizer  Co. 
Link-Belt  Co. 

Cutouts 

General  Electric  Co. 
Matthews  Corp..  W.  N. 
Westingliouse  Elec,  ft  Mfg. 
Co 

High  Tension 

Schweitzer  ft  Conrad.  Inc 
Plug 

James  R.  Kearney  Corp. 
Series 

G.  &  W.  Elec  Spec.  Co. 

Devices,  Protective 
Condit  Elec’l.  Mfg,  Corp. 
Electrical  Engineers 
Equip.  Co. 

Electric  Power  Equip.  Corp 
General  Electric  Co. 
Roller-Smith  Co. 

Ry.  ft  Industrial  Eng.  Co 
Schweitzer  ft  Conrad.  Inc. 
Westinghouse  E.  ft  M.  Co. 

Doors  for  Bin  and  Switch 
Compartments 
Railway  ft  Ind.  Engr.  Co. 

Disconnector 

Gang 

Hivoltage  Equip.  Co. 

Hook 

Hivoltage  Equip.  Co. 

Drills 

Earth 
Buda  Co. 

Rock 

Hubbard  ft  Co. 

Economizers 
B.ibcocU  ft  Wilcox  Co. 
Sturtevant  Co..  B.  P. 

Ejectors 

Westinghouse  Elec,  ft  Mfg 
Co. 

Electric  Railway  Materials 
Ohio  Brass  Co. 

Electrification  Materials, 
Steam  Road 
Ohio  Brass  Co. 

Enameling  Machinery.  Wire 
American  Insulating  Ma 
chinery  Co. 

Engineers  and  Contractors 
Stone  ft  W’ebster.  Inc. 

Engineers,  Consnltlng 
(See  Directory  of  Engi¬ 
neers) 

Engines 

Diesel 

McIntosh  ft  Seymour  Cori>. 
Gas 

Allis-Chalmers  Mfg.  Co 

Stea  III 

Allis  Chalmers  Mfg.  Co. 
Sturtevant  Co..  B.  P. 

Fqiiipmcnt,  High  Tension 
Electrical  Engineers 
Equip  Co. 

Line  Material  Co. 

Ohio  Brass  Co. 

Schweitzer  ft  Conrad.  Ine 

Equipment,  Switching 
James  R  Kearney  Corp. 

Equipment,  Underground 
Line  Material  Co. 

Extinguishers,  Fire 
American-La  Prance  & 
Foamite  Corn 


Fan  Motors 
Century  Electric  Co. 

General  Electric  Co. 
Westinghouse  E.  ft  M.  Cu 

Fans  (Exhaust  and  Venti¬ 
lating) 

Century  Electric  Co. 
Sturtevant  Co..  B.  F. 
Westingnouse  E.  ft  M.  Co 

I'iinit  T.nramrs 
Mattnews  Corp..  W.  N. 

Fence,  Woven  Wire 
Anchor  Post  Iron  Work.s 
Copperweld  Sieei  t ». 

Financial 

Electric  Bond  ft  Share  Co 

Fire  Extinguishing 
Fkliiipmeiit 

Ameriean-L:i  France  ft 
Foaniite  Corp. 

Fittings.  Pipe  Frame, 
Electrical 

Schweitzer  ft  Conrad  Inc- 

Flooring,  Open  Steel 
Blaw-Knox  Co. 

Flooring,  Steel 
Blaw-Knox  Co. 

Fiiriiaees.  Eleetrle 

Detroit  Elec.  Furnace  Co. 
Pittsburgh  Eleetrle  Fui 
naee  Corn 
Steel  Melting 
American  Bridge  Co. 

Fuse  Mountings 
Railway  &  Ind.  Engr.  Co. 

Fuses 

High  Tension 

Electrical  Engineers  Equip. 
Co. 

General  Electric  Ci* 
Hivoltage  Equip.  Co. 

Line  Material  Co. 

Matthews  Corp..  W.  N. 
Schweitzer  ft  Conrad  Co 
Westinghouse  Elec,  ft  Mfg 
Co. 

Renetcable 

Westinghouse  E.  ft  M.  Co. 
Standard 

Condit  Elec’l.  Mlg.  Corp. 
General  Electric  Co. 

Graybar  Electric  Co. 
Westinghouse  E.  ft  M.  Co. 

Gage.  Draft 
Ellison  Draft  Gage  Co. 

Galvanizing 
Hubbard  &  Co. 

Galvanizing.  Hot  Dip 
Bates  Expanded  Steel  Truss 
Co 

Cattle  ft  Bros.,  Jos.  P. 
Newport  News  Shiphldg.  ft: 
Dry  Dock  Co. 

Gates,  Head  and  Sluice 
Newport  News  Shiphldg.  ft 
Dry  Dock  Co. 

Gearing,  Silent  and  Flexible 
Link-Belt  Co. 

Gears 

Westinghouse  Elec  ft  Mfg 
Co. 

(Senernfors 

Allis  Chalmers  Mfg.  Co. 
Burke  Electric  Co. 

Star  Elec.  Motor  Co. 
Sturtevant  Co..  B.  E. 
Westinghouse  Elec  ft-  M  fii 
Co. 

Steam 

Babcock  &  Wilcox  Co. 

Generating  Sets 
.Allis-Chelmers  Mfg.  Co. 
General  Electric  Co 
Westinghouse  E  ft  M  Co 
Direct  Connected  rf  Geared 
Westinghouse  Elec,  ft  Mfg 
Co. 

Motor 

Allis  Chalmers  Mfg  Co. 
Turbine  Driven 
Sturtevant  Co..  B.  F. 
Westi'ighouse  Elec  ft  Mfg. 

Co 
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Bearings  are  long-lived 
—they  are  machined  from 
phosphor  bronze  cast¬ 
ings,  the  best  bearing 
material  obtainable. 


'TMikini 


Horse  Power  Century  Type  AS  Automatic  Start 
Induction  3  and  2  Phase  Motor 


Automatic 
or  Remote  Control 

The  low  starting  current  of  Century  Type 
AS  Automatic  Start  Induction  3  and  2  Phase 
Motors  makes  them  very  desirable  for  auto¬ 
matic  or  remote  control  installations.. •♦They 
develop  a  starting  torque  of  not  less  than 
225%  of  fulHoad  torque,  with  a  starting 
current — within  N.E.L.A.  rules — never 
more  than  245 %  of  fullJoad  current . .  .These 
motors  will  usually  start  at  full  load  on  run¬ 
ning  fuses. ...Be cause  of  their  high  power 
factor,  they  are  desirable  for  many  types  of 
installations  on  relatively  small  lines. 

Built  in  standard  sizes  from  1/2  to  60  horse 
power*  Temperature  rating,  40°  C. 

CENTURY  ELECTRIC  COMPANY 

1806  Pine  St.  St.  Louis,  Mo. 

35  Stock  Points  in  the  United  States  and  morethan  50  outside  thereof 
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l•pner•tlnK  Setn  (Cent.) 

l•l(vr^llurfl,  Water  Wheel 

Hydraulic 

Pplton  W’ater  Wheel  Co. 
sVoodwai'd  Governor  Cp. 
Mechanical 

Woodward  Governor  Co. 

Gratinc.  Steel 
Blaw-Knox  Co. 

Copperweld  Steel  Co. 
Paragon  Electric  Co. 

(■round  CaiM 
G  &  w.  Elec.  Spec.  Co. 

Ground  Rods 
Galvanized 
Hubbard  &  Co. 

Copperweld 
Copperweld  Steel  Co. 
Hubbard  &  Co. 

Guards.  I.amp 
Matthews  Corp..  W.  N. 

GauKes,  Rerordinx 
llristol  Company 
Hardware,  Insulator 
Ohio  lirass  Co. 

Hardware,  Pole  Line 
Ohio  Urass  Co. 

Hanrers 
Hall  Hearing 
8  K  F  Industries 
Cable 

Hubbard  A  Co. 

Headllfchts,  Are  and  Incan¬ 
descent 

Ohio  Brass  Co. 

Ileatiiii;  Uevlcea 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Graybar  Electric  Co. 
Westing’house  Elec.  &  Mfg. 
Co. 

Heaters,  Feed  Water 
Sturtevant  Co..  B.  P. 

Hiith  Tension  .Materials 
Ohio  Brass  Co. 

IHich  Voltaae  Porcelain 
Cook  Porcelain  Insulator 
Corp. 

Hoists 

Electric  and  Steam 
Allis-Chalmers  Mfgr.  Co. 
Link-Belt  Co. 

Head  Gate 

Newport  News  Shipbldg.  & 
Dry  Dock  Co. 

Indleators,  Speed 
(Bee  Taehometers) 
Indicators,  Transformer  Load 
Westinirhouse  Elec.  &  Hte. 
Co. 

Inspections  and  Tests 

Electrical  Testing  Labora¬ 
tories 

Instrument  Transformer# 

General  Electric  Co. 

Weston  Elec'l  Inst.  Co. 

lastrnments 

llotler  Hoorn 
General  Electric  Co. 
Westlnghouse  E.  A  M.  Co. 
Electrical 
Roller-Smith  Co. 

Sangamo  Electric  Co. 
Grapnic 

General  Electric  Co. 
Indicating 

General  Electric  Co. 
Roller-Smith  Co. 
Westinghouse  E.  A  M.  Co. 
Integrating 
General  Electric  Co. 
Sangamo  Electric  Co. 
Westinghouse  E.  A  M.  Co. 
Portable 

Roller-Smith  Co. 
Westinghouse  Elec.  A  Mfg 
Co. 

Recording 

Landis  A  Gyr,  Ltd. 
Westinghouse  Elec.  A  Mfg 
Co. 

Scientific  and  Teiting. 
Service 

General  Electric  Co. 
Roller-Smitb  Co. 

Sangamo  Electric  Co. 
Westinghouse  E.  A  M.  Co 
Weston  Elec'l  Inst.  Co. 
Transformer 
General  Electric  Co. 
Roller-Smith  Co. 

'nsulatlng  Machinery,  Wire 
American  Ins  Machinery 
Co 

Insulation  Material 

"'ompounds.  Paints  and 
Varnis/ies 

Irvington  Varnish  A  Ins.  Co. 
Westinghouse  E.  A  M.  Co 
"omp.  Cloth  and  Paper 
General  Electric  Co. 
Irrtnrton  Varnish  A  Ins.  Co 
Westinghouse  Elec.  A  Mfg 
Co. 
f  ava 

Steward  Mfg.  Co..  D.  M 
Westinghouse  Elec.  A  Mfg. 
Co. 


Mica,  Micarta 
Westinghouse  Elec.  A  Mfg 
Co. 

Molded 

Cutler-Hammer  Mfg.  Co. 
Garleld  Mfg.  Co. 
'.Westinghouse  Elec.  A  Mfg. 
Co. 

I'aoer 

Irvington  Vamisb  A  Ina.  Co. 

Porcelain 

Ohio  Brass  Co. 

Thomas  A  Sons  Co..  R 
Silk 

Irvington  Varnish  A  Ins.  Co. 

Slate 

Portland  Monson  Slat#  Co. 
Tape  and  Webbing 
General  Electric  Co. 

OUonite  Co..  The 
Westinghouse  Elec.  A  Mfg 
Co. 

Treated  Fabrics  d  Paper 
Westinghouse  Elec.  A  Mfg 
Co. 

entreated  Fabrics  d  Paper 
Westinghouse  Elec.  A  Mfg 
Co. 

Insulation 
Electrical 
Bakelite  Corp. 

Thomas  A  Sons  Co..  R 
Westinghouse  Elec.  A  Mfg. 
Co. 

Molded 

Bakelite  Corp. 

Iiisiilatnrs 

High  Voltage  Porcelain 
Electric  Service  Supplies 
Co. 

Franklin  Porcelain  Co. 
I.:i|ip  Insulator  Co..  Inc. 

Ohio  Brass  Co. 

Porcelain  Ins.  Corp. 

Thomas  A  Sons  Co.,  R. 

Glass 

Lapp  Insulator  Co..  Inc. 

Pin  Type 

Cook  Porcelain  Insulator 
Corp. 

Porcelain  Ins.  Corp. 

Railway  A  Industrial 
Engt.  Co. 

Thomas  A  Sons  Co..  R. 
Porcelain 

Canadian  Porcelain  Co..  Ltd. 
Cook  Porcelain  Ins.  Corp. 
Ohio  Brass  Co. 

Porcelain  Ins.  Corp. 

Thomas  A  Sons  Co.,  R. 
Porcelain.  Composition 
General  Electric  Co 
Imperial  Porcelain  Works 
Jeffery  Dewitt  Ins.  Co. 
Lapp  Insulator  Co..  Inc. 
Ohio  Brass  Co. 

Porcelain  Ins.  Corp. 

Thomas  A  Sons  Co..  R. 
Porcelain  and  Composition 
Westinghouse  Elec.  A  Mfg 
Co. 

Insulator  Pins 
Cook  Porcelain  Insulator 
Corp. 

Ohio  Brass  Co. 

Thomas  A  Sons  Co..  B. 

Insulator,  Pin  Type 

Cook  Porcelain  Ins.  Corp. 
National  Lamp  Works 
Ohio  Brass  Co. 

Thomas  A  Sons  Co.,  R 
Irons.  Electric 
Westinghouse  E.  A  M.  Co. 
Laboratories 

Electrical  Testing  Labora¬ 
tories 

fjimps 

A  re 

General  Electric  Co. 
Westinghouse  E.  A  M.  Co 
Cable  Supporting 
Matthews  Corp..  W.  N. 
Incandescent 
General  Electric  Co. 

Graybar  Electric  Co. 
Westinghouse  Elec.  A  Mfg 
Co 

.Miniature  Inc. 

General  Electric  Co. 

Lighting  Equipment, 

Interior  and  Exterior 
Hubbard  A  Co. 

Westinghouse  Elec.  A  Mfg 
Co 

I.ighting  Fixtures,  Outdoor 
Line  Material  Co. 

Lighting  Standards 
Bates  Steel  Corp.,  Walter 
T.ightning  Arresters 
Electric  Power  Equip.  Corp. 
Electric  Service  Supplies 
Co. 

Electrical  Engineers’  Equip 
Co. 

General  Electric  Co. 
Hivoltage  Equipment  Co. 
Hubbard  A  Co. 

Ry.  A  Industrial  Eng.  Co. 
Schweitxer  A  Conrad.  Inc. 
Westinghouse  E  A  M.  Co 
Line  Material 
Cook  Porcelain  Insulator 
Corp. 

Electric  Service  Supplies  Co. 


General  Electric  Co. 

Hubbard  A  Co. 

Line  Material  Co. 

Uhio  Brass  Co. 
Westinghouse  E.  A  M.  Co. 

Lineman's  Safety  Platform 
Hubbard  A  Co. 

I.iiromotives 

Electric 

Westinghouse  Elec.  A  Mfg. 
Co. 

Lugs 

Sherman  Mfg.  Co.,  H.  B. 

Machinery 
Armature  Repair 
Electric  Service  Supplies 
Co. 

Mining 

.(Ilis-Chalmers  Mfg.  Co. 

Machines,  Welding 
Westinghouse  Elec.  A  Mfg. 
Co. 

Magnets 

Cutler-Hammer  Mfg,  Co. 

Magnets.  Lifting 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 
Co. 

Meter  Testers 
General  Electric  Co. 
Westinghouse  B.  A  M,  Co. 

Meters 

Demand 

Landis  A  Gyr.  Ltd. 
Sangamo  Electric  Co. 
Westinghouse  Elec.  A  Mfg 
Co 

Indicating 

Westinghouse  Elec.  A  Mfg. 
Co. 

Kilovolt  Amperes 
Landis  A  Gyr.  Ltd. 
Sangamo  Electric  Co. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Recording 
Tanner  Eng.  Co. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Remote  Indicating 
Tanner  Eng.  Co. 

Watthour 

Landis  A  Gyr,  Ltd. 
Sangamo  Electric  Co. 
Westinghouse  Elec.  A  Mfg 
Co. 

Meters,  Flow 

(See  Instruments,  Electric 
and  lloiler  Ronm) 

Molded  Insulation  (See  In- 
siilatlon.  Molded) 

Molded  Parts 
Garfield  Mfg.  Co. 

Molding  Materials 
Bakelite  Corp. 

Motors 

Allis-Chalmers  Mfg.  Co. 
Baldor  Electric  Co. 

Burke  Elec.  Co. 

Century  Electric  Co. 

General  Electric  Co. 
Graybar  Electric  Co. 
Lincoln  Electric  Co. 
Marble-Card  Elec.  Co. 

Star  Elec.  Motor  Co. 
Sturtevant  Co..  B.  F. 
Westinghouse  Elec.  A  Mfg 
Co. 

Fan 

Graybar  Electric  Co. 

Mint 

Westinghouse  Elec.  A  Mfg 
Co 

Railway 

Westinghouse  Elec.  A  Mfg 
Co 

Small 

Westinghouse  E.  A  M  Co. 

Motor  Generator  Bets 

Burke  Elec.  Co 
Star  Elec.  Motor  Co. 

nil  Burners 
Babcock  A  Wilcox  Co. 

Oil  Engines  (See  Engines) 
Overhead  Line  Materials 
Copperweld  Steel  Co. 

Ohio  Brass  Co. 

Puiiiting  Equip.  Meeh.  or 
Elee'l. 

Matthews  Corp..  W.  N. 
Paints,  Aluminum 
Aluminum  Co.  of  America 
Panel  Boards 
General  Electric  Co. 
Ti'iimbull  Elec.  Mfg.  Co. 
Panels.  Switchboard 
Allis-Chalmers  Mfg.  Co 
(General  Electric  Co. 

Penstocks 

Newport  News  Shipbldg.  A 
Dry  Dock  Co. 

Pins.  Insulator 
Hubbard  A  Co. 

Ohio  Brass  Co. 


Pipe  I 

Riveted  Steel 

Newport  News  Shipbldg.  A  1 
Dry  Dock  Co. 

Riter-Conley  Mfg.  Co. 

Pipe  Frame  Fittings,  Elec’l 

Electrical  Engineers 
Fsflla.  Co. 

SchMtitzer  A  Conrad.  Inc. 
Westinghouse  Elec.  A  Mfg 
Co. 

Plugs 

Attachment  and  Cap 
General  Electric  Co. 
Westinghouse  E.  A  M.  Co 
Attachment 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Pole  Line  Hardware 

Electric  Service  Supplies 
Co. 

Graybar  Electric  Co. 
Hubbard  A  Co. 

Ohio  Brass  Co. 

Thomas  A  Sons  Co..  R. 
Westinghouse  Elec.  A  Mfg 
Co. 

Poles 

Cedar 

Bell  Lumber  and  Pole  Co. 
Creosoted  Southern  Pine 
Graybar  Electric  Co. 

Iron 

Archbold'Brady  Co. 

Steel 

Aermotor  Co. 

.A  rchbold-Braclv  Co. 

Bates  Expanded  Steel  Truss 
Co. 

Bates  Steel  Corp.,  Walter 
Riter-Coiiley  Mfg.  Co, 

Poles.  Rciiiforrlng  of 
Hub)  ard  A  Co. 

Potent  loineters 

General  Electric  Co. 
Westinghouse  Elec.  A  Mfg 
Co. 

Potheads 

Electrical  Engineers 
Equip.  Co. 

G.  A  W.  Elec.  Spec.  Co. 
Ohio  Brass  Co. 

Railway  A  Industrial 
Engr.  Co. 

Preheaters,  Air 

Blaw-Knox  Co. 

Sturtevant  Co.,  B.  F. 

Projertors,  Floodllghtinf 

Electric  Service  Supplies 
Co. 

Westinghouse  Elec.  A  Mfg 
Co. 

Pullers.  Slark 

Matthews  Corp..  W.  N. 
Pulverized  Fuel  Equipment 
American  P.ulverizer  Co. 

Pumps 

Pelton  Water  Wheel  Co. 
Centrifugal 

Allis-Chalmers  Mfg.  Co. 
Reciprocating 
Allis-Chalmers  Mfg.  Co. 

Racks,  Cable 
G.  A  W.  Elec,  Spec.  Co. 

Racks,  Intake 
Newport  News  Shipbldg.  A 
Dry  Dock  Co. 

Racks,  Secondary 

Hubbard  Co. 

Radio  Apparatus 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  B.  A  M.  Co. 

Rail  Bonds 

American  Steel  A  Wire  Co 
Copperweld  Steel  Co. 

Ohio  Brass  Co. 

Rake.  Rack 

Newport  News  Shipbldg.  A 
Dry  Dock  Co. 

Itiiiiges.  Electric 
Westinghouse  Elec.  A  Mfg 
Co 

Rectifiers 

General  Electric  Co 
Westinghouse  F  A  M  Co 
Keels.  Take-Fp  and  Pay-Out 
Matthews  Corp..  W.  N 
Refrigerators 
General  Electric  Co. 
Regiiliitors.  Feedervoitage 
Westinghouse  Elec.  A  Mfg 
Co 

Relays 

Condif  Elec'l  Mfg.  Corp. 
Electric  Controller  A  Mfg 
Co. 

Roller-Smith  Co. 
Westinghouse  Elec  A  Mfc 
Co 

Repairing 

(See  Searchlight  Section) 
Replacers.  Lamp 
Matthews  Corp.,  W.  N. 


Resistaiirr  Fnlts 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Ry.  A  Industrial  Eng.  Co. 

Resistors 

Electric  Controller  A  Mfg. 
Co. 

Schweitzer  Conrad,  Inc. 
Westinghouse  Elec.  A  Mfg. 
Co 

ICIieostats 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Sundh  Electric  Co. 

Rings,  Cable 
Copperweld  Steel  Co. 
Hubbard  A  Co. 

'«rrews,  I.ag 
Hubbard  A  Co. 

>eurrhliglits 

General  Electric  Co. 
Aecond-Hund  Apparatus 
(See  Seareliliglit  Sertlon) 
Archer  A  Baldwin.  Inc. 
Belyea  Co..  Inc. 

Consolidated  Products  Co. 
Electric  Service  Co.,  Inc., 
(Cinn..  O.) 

Hall  A  Co.,  Inc.,  Stephen 
Hemphill  A  Co..  J.  L. 

Land.  L.  J. 

Nussbnnm  Co..  V.  M 
Perry  Buxton  Doane  Co. 
Randle  Machinery  Co. 

Ro.ss  Power  Riiiiip  Co 
Sachsenmaier  Co..  George 
Stewart  Co.,  Paul 
United  Commercial  Co..  Inc. 
Sppiirators.  Magiietie 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 
Co. 

Slate 

Portland  Monson  Slate  Co. 
Koekets  and  Rereptarles 
Cutler-Hammer  Mfg.  Co 
General  Electric  Co 
••olders 

Westinghouse  Elec,  f-  Mfg 
Co 

Soldering  Flux 

Westlnghouso  Elec.  A  Mfg 
Co. 

‘•olilerlng  Irons 
Cutler-Hammer  Mfg.  Co. 
Snlenoids  (See  Colls) 

.Staples 

Copperweld  Steel  Co. 
Hubbard  A  Co. 

.Staples,  Insulated 
Blake  Signal  A  Mfg.  Co. 
Superior  Mfg.  Co. 

Starters.  Motor,  Elretrle 
Condit  Elec’l  Mfg.  Corp. 
Cutler-Hammer  Mfg  Co 
Electric  Controller  A'  Mfg. 
Co. 

General  Electric  Co. 
Industrial  Controller  Co 
Sundh  Electric  Co. 
Westinghouse  E.  A  M.  Co. 
Steel 
Alloy 

Timken  Roller  Bearing  Co. 
Electric  Furnace 
Timken  Roller  Bearing  Co. 
Open  Hearth 

Timken  Roller  Bearing  Co. 
Special  Analysis 
Timken  Roller  Bearing  Co. 
Steel,  Eleetrlenl  Sheets 
Empire  Steel  Corp 
Steel  Fabrication 
Bates  Steel  Corp..  Walter 
steel  Plate  Work 
Blaw-Knox  Co. 

Newport  News  Shipbldg.  A 
Dry  Dock  Co. 

Stokers 

Babcock  A  Wilcox  Co. 
General  Electric  Co. 
Mechanical 

Westinghouse  E.  A  M.  Co, 

Stoves,  F.lectrle  (See  Ranges, 
Etc.) 

Structural  Steel 
Bates  Steel  Corp.,  Walter 

Striirtiires.  Steel 

American  Bridge  Co. 
Blaw-Knox  Co. 

Siih-Stations 
Automatic  and  Electro 
Pneumatic  Automatic 
Westinghouse  Riee  A  Mfg 
Co. 

Complete  Manual 
Westinghouse  Elec.  A  Mfg 
Co 

Outdoor 
Aermotor  Co. 

Eleotrie  Power  Equip.  Corp 
Electrieal  Engineers  Equip 
Co. 

General  Eleetric  Co. 
Hivoltage  Equipment  Co. 
Ry.  A  Industrial  Eng.  Co, 
Sehweitzer  A  Conrad.  Inc 
Westinghouse  E.  A  M.  Co- 
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’No,  Pop— 


there  are  four  reasons. 

And  number  one  is  that  Lincoln  was  FIRST  in  the 
field  with  a  commercial  arc  welder. 

Next,  their  patents  enable  them  to  give  their  machine 
a  wider  welding  range  than  any  other  welder. 

Then  they  have  specialized  on  arc  welding  and  have 
not  branched  into  various  departments  of  electricity. 
And  a  big  factor  in  their  development  is  in  the  burn¬ 
ing  up  of  red  tape  in  dealing  with  customers.  No 
matter  what’s  your  problem,  you  get  the  right  answer 
— promptly. 

So  that’s  why  they’re  at  the  head  of  the  class. 

You  know  how  the  kid  feels  when  he’s  kept  after 
school  because  his  father,  who  has  other  interests, 
figured  his  arithmetic  wrong?” 

The  Lincoln  Electric  Co., 
Dept.  No.  1-12,  Cleveland,  O. 


Only "" Stable- Arc  *  Welders 
have  all  these  features 

Variable  Voltage. 

Laminated  Magnetic  Circuit* 
Separately-excited  Generator  Field* 
Double  Control  of  Welding  Heat* 
Steady  Arc  Throughout  Entire 
Welding  Range. 

All  Steel  Construction. 

Full  Capacity  for  either  Metallic 
or  Carbon  Arc  Welding. 

These  features  make  welding 
easier.  Results — better  weld* 
and  greater  output. 

Ask  any  Operator t 


*‘Here,  Lad — 


what  I  can’t  figure  out  is  why  a  com¬ 
pany  the  size  of  Lincoln  Electric  should  be 
the  leader  in  arc  welding  instead  of  the 
much  larger  companies. 

Is  there  a  reason? 


] 


'J., 


.  y 
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2-Rate  Meter 

with  maximum  demand 
indicator.  Type  FBodm 


Information  on  Landis  &  Gyr 
2-rate  or  3-rate  meters  on  request. 
(Type  CBot  is  the  3-rate  meter.) 


LANDIS  &  GYR,  INC.  i 

104  Fifth  Ave.,  New  York  | 

HERIIKRT  NEHLS.  V.  P.  and  Gen.  | 
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WhenTSuTKiiikof  Motor  Contioi 

I  ^COMPLETE 

UNEOFAUTOHATIC 

I  STARTERS  FOR  THE  ,  ,  ^  ^ 

INDUSTRIAL  PLANT  Industrial  ConffollerCa  I 

=  (Writ#  for  Catalog)  Miiw.yk**.  s 
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THE  MOST  COMPLETE  dHTor 

BALL  / 


If  TRANSMISSION 
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EQUIPMENT  ^  I 
NEW  BRITAIN, CONN. I 


hub-SlMtiiHiH  (t'unt.) 

Outdoor  Sleft 
Rates  Steel  Corp..  Walter 
Newport  New«  Shipbldif.  & 
Dry  Dook  Co. 

Buprrbeutrra,  Steam 
Babcock  &  Wilcox  Co. 
Supplies.  Electric  Railway 
Graybar  Electric  Co. 

Ohio  Brass  Ct>. 
Westiiiyhouse  .Glee.  &  Mfg 
Co. 

Supplies,  Electrical 
General  Electric  Co. 
Westlnsrhouse  E.  &  M.  Oo. 
Switebboard  Supplies 
Electric  Power  Equip.  Corp. 
General  Electric  Co. 
Westinrhoiise  E.  &  M.  Co. 
Switchboards 
Allis-Chalmers  Mfe.  Co. 
Condil  Elec'l  Mlir.  Corn. 
Cutler-Hammer  Mfe.  Co. 
General  Electric  Co. 
Graybar  Electric  Co. 
Trumbull  Elec.  Mfr.  Co. 
Thfotre 

Westinrhouse  E.  &  M.  Co. 

Swltrlihouses 
Condit  Elec’l  Mfg.  Corp. 
Switches 

i4ir  Break  and  Pole  Top 
Condil  Elec’l  Mfjr  Corp. 
Electric  Power  Equip.  Corp. 
Electrical  Engineers  Equip. 
Co. 

General  Electric  Co. 
Hivoltag-e  Equipment  Co. 
Ry.  &  Industrial  Enr.  Co. 
Schweitzer  &  Conrad.  Inc. 
IHscounerting 

Electric  Power  Equip.  Corp. 
Ele<'trical  Eng-lnecrs  Equip. 
Co. 

General  Electric  Co. 
Matthews  Corp..  W.  N. 
Railway  &  Industrial  Enrr. 
Co. 

Schweitzer  &  Conrad.  Inc. 
Westinrhousc  E.  A  M.  Co. 
Float 

Cutler-Hammer  Mfr.  Co. 
Electric  Controller  &  Ml?. 
Co. 

General  Electric  Co. 

Snndh  Electric  Co. 
Westinrhouse  E.  &  M.  Co. 
Fuse 

Electrical  Enirlneers 
Equip.  Co. 

General  Electric  Co. 
Matthews  Corp..  W.  N. 
Schweitzer  &  Conrad.  Inc. 
Westing’honse  Elec.  &  Mf? 
Co. 

Horn  Gap 

Electrical  Entrineers 
Equip.  Co. 

Railway  &  Industrial 
Engr.  Co. 

Schweitzer  &  Conrad.  Inc. 
Westinghouse  Elec.  A  Mfg. 
Co. 


Instrument 
Railway  &  Industrial 
Engr.  Co. 

Suiifrumo  Electric  Co 
Westinghouse  Elec.  &  Mfg. 

Knife 

Condil  Elec’l  MIb'.  Corp. 
Electric  Controller  &  Mfg. 
Co. 

General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg 
Co. 

Magnetic 

Electric  Controller  &  Mfg. 
Co. 

Meter  and  Service  Entrance 
Westinghouse  Elec.  &  Mfg. 
Co. 

Oil 

Condit  Elec’l  Mfg.  Corp. 
Electric  Controller  &  Mfg. 
Co. 

General  Electric  Co. 
Westinghouse  E.  &  M.  Co, 

Oil  Disconnecting 

G.  &  w.  Elec.  Spec.  Co. 

Open  Type 

Matthews  Corp.,  W.  N. 
Remote  Control 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

General  Electric  Co. 

Ry.  &  Industrial  Eng.  Co. 
Co. 

Sangamo  Ele<‘tri<'  Co. 

Sundh  Electric  Co. 
Westinghouse  E.  &  M.  Co. 
Safety  Enclosed 
General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 
Westinghouse  E.  &  M.  Co. 
Series 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  E.  &  M.  Co. 
Snap  and  Push  Button 
Cutler-Hammer  Mfg.  Co. 
General  Eleetric  Co. 
Graybar  Electrii-  Co. 

Time 

General  Electrle  Co. 

Landis  &  Gyr.  Ltd. 

Paragon  Electric  Co. 
Westinghouse  E.  &  M.  Co. 
Tripping  and  Metering 
Condit  Ele<‘’l  Mfg.  Co. 

Swilrligeur,  .4rmorelad 
Allis-Chalmers  Mfg.  Co. 

Synch  roseopes 
General  Electric  Co. 
Roller-Smith  Co 
Schweitzer  &  Coprad.  Inc. 
Westinghouse  E.  &  M.  Co. 
Weston  Electrical  Inst.  Co. 

Systems,  Fire  Protection 
Amerlcan-La  Prance  & 
Foamite  Corp. 


Supplies,  Railway 
General  Electric  Co. 

Ohio  Brass  Co. 
Westinghouse  E.  &  M.  Co. 

Riter-Coiiley  Mfg.  Co. 

Tape 

Friction 
Okontte  Co. 

Westinghouse  Elec.  A  Mfg. 
Co. 

Rubber 

Westinghouse  Elec.  &  Mfg. 
Co. 

Telephones 

Graybar  Electric  Co. 
Western  Electric  Co 
Testers.  Bund 
Roller-Smith  Co. 

Testing  .\|>|iarutiis 
General  Electric  Co. 
Roller-Smith  Co. 
Westinghouse  E.  &  M.  Co. 
Testers,  Meter 
Westinghouse  E.  &  M.  Co. 
Testing  I.ahoratories 
Electrical  Testing  Labora¬ 
tories 

Theatre  Dimmers 
Cutler-Hammer  Mfg.  Co. 

Tools 

Coil  Winding 

Electric  Service  Supplies 
Co. 

Underground  Conduit 
Ry  &  Industrial  Eng.  Co. 

Towers 

Radio 

Blaw-Knox  Co. 

Riter-Conley  Mfg.  Co. 

Steel 

Bates  Steel  Corp.,  Walter 
Transmission 
Aermotor  Co. 

American  Bridge  Co. 
Arehbold-Brady  Co. 

Bates  Expanded  Steel  Truss 
Co. 

Bates  Steel  Coip.,  Walter 
Blaw-Knox  Co. 

Newport  News  Sbipbldg.  & 
Dry  Do<  k  t'o. 

Riter-Conley  Co. 

Tractors,  Industrial 
Intcriiutioiiul  Harvester  Co. 

Transformers 
Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Kuhiman  Electric  Co 
Westinghouse  Elec.  &  Mfg. 
Co. 

Bell  Binging 
General  Electric  Co. 
Westinghouse  E.  &  M.  Co. 
Distribution 
Kuhiman  Electric  Co. 
Furnace  and  Special  Types 
Kuhiman  Electric  Co. 


Instrument 
Sangamo  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Street  Lighting 
Kuhiman  Electric  Co. 
Tripping  cf  Metering 
Condit  Elec’l  Mfg.  Corp. 

Tree  Trimming  Service 
Nelson  &  KitcmmerliTig 

Tubing,  Seamless  Steel 
Timken  Roller  Bearing  Co. 

Turbines 

Hydraulic 

Allis-Chalmers  Mfg.  Co. 
Newport  News  Shipbldg.  & 
Dry  Dock  Co. 

Pclton  Water  Wheel  Co. 
Steam 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Hubh.ard  &  Co 
Sturtevant  Co..  B.  F. 
Westinghouse  E.  &  M.  Co. 

Turbo-Generators 
Allis-Chainiers  Mfg.  Co. 
General  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Westinghouse  E.  &  M.  Co. 

Vault  ('nits.  Oil  Disrnnnertiiig 
G.  &  W.  Elec.  Spec.  Co. 

Valves 

Pclton  Water  Wheel  Co. 

Valves,  Brass,  Gas,  Water 
Steam 

Ohio  Brass  Co. 

Valves.  Gate  and  Biitterfl.v 
Newpoi-t  News  Sbipbldg.  & 
Dry  Dock  Co. 

Varnish.  Insulating 
Bakelite  Corp. 

Weslinghottss'  Elec.  &  Mfg. 
Co. 

Washers 
Hubbard  &  Co. 
Massachusetts  Mach.  Shop 

Washing  Machines 
Graybar  Electric  Co. 

Water  Wheels,  Impulse 
Turbines 

Allis-Chalmers  Mfg.  Co. 
Newport  News  Sbipbldg.  & 
Dry  Dock  Co. 

Water  Wheel  Governors 
Woodward  Governor  Co. 

Welders 

Arc 

General  Electric  Co. 

Lincoln  Electric  Co, 

Ohio  Brass  Co. 

Portable 
Ohio  Brass  Co. 

Portable  Arc 
Westinghouse  EleC.  & 

Mfg.  Co. 


Welding  .(pparatus 

Lin(‘oin  Electric  Co. 

Ohio  Brass  Co. 

Welding  Marhines 
General  Electric  Co. 

Lincoln  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Wire  and  Cables 

Aluminum 

Aluminum  Co.  of  America 
Armored 

Hazard  Ins.  Wire  Works 
Auto 

American  Steel  &  Wire  Co. 
Hazard  Ins.  Wire  Works 
Simplex  Wire  &  Cable  Co. 
Bare  Copper 
Dudlo  Mfg.  Co. 

Phillips  Wire  Co. 
Copperxceld 
Copperweld  Steel  Co. 
Enameled 
Dudlo  Mfg.  Co. 

Galrauixed 

Indiana  Steel  &  Wire  Co. 
Magnet 

American  Steel  &  Wire  Co. 
Dudlo  Mfg.  Co. 

Messenger 

Copperwcld  Steel  Co. 

Paper  Insulated 
Okoiiite-Callender  Cable  Co. 
Simplex  Wire  &  Cable  Co. 
Rubber  Covered 
American  Steel  &  Wire  Co 
Graybar  Electric  Co. 
Hazard  Ins.  Wire  Works 
Okonite  Co.,  The 
Phillips  Wire  Co. 

Roebling’s  Sons  Co..  John  A. 
Safety  Cable  Co. 

Simplex  Wire  &  Cable  Co. 
Standard  Underground 
Cable  Co. 

Splicing  Materials 
Okonite  Co. 

Okonite-Callender  Cable  Co. 
strand 

Copperwcld  Steel  Co. 

Tree 

Hazard  Ins.  Wire  Works 
Okonite  Co. 

Simplex  Wire  &  Cable  Co. 
Underground 

American  Steel  &  Wire  Co. 
Hazard  Ins.  Wire  Works 
Simplex  Wire  &  Cable  Co 
Varnished  Cambric 
American  Steel  &  Wire  Co. 
Okonite  Company.  The 
Simplex  Wire  Sc  Cable  Co. 
Weatherproof 

American  Steel  Sc  Wire  Co. 
Okonite  Co.,  The 
Phillips  Wire  Co. 

Roebllng  Sons  Co.',  John  A. 
Safely  Cable  Co. 

Simplex  Wire  &  Cable  Co. 

Wireless  .Apparatus 
General  Electric  Co. 
Westinghouse  E.  Sc  M.  Co. 

Wood  Preserving 
Prettynian  Sc  Sons,  J.  F. 
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Three 

Allis'Chalmers 

SteamTurbine  Units 
at 

Dodge  Brothers 


AUis-Chalmers 

Steam  Turbines 
for  Industrial  Plants 


The  10,000  K.  W.  Steam  Turbine  generator 
Reliability  is  the  primary  jjj  jjjg  foreground  is  the  fourth  Allis-Chalmers 
requisite  in  power  genera.  installed  in  the  Dodge  Brothers  power 

ting  equipment  in  industry.  Detroit. 


AlliS'Chalmers  Steam  Tur¬ 
bine  Units  are  KNOWN 
(or  reliability  and  eiHciency. 

*'V?======j=====<L/^ 


A  750  K*  W*  unit  (not  shown)  was  installed 
in  1913  —  the  two  4000  K.  W*  units  in  1921 
and  the  10,000  K.W-  in  1924-  These  repeat 
orders  attest  the  satisfactory  performance  of 
A*C*  Steam  Turbines  in  actual  operation* 


ALLIS-CHALMERS  MANUFACTURINSfO. 

I  MILWAUKEE.  WIS.  U.S.A,  >- 
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Another  Protection  Problem 

Solved  hy  I*T«E  • 


the  problem 

In  a  large  office  building  having  a  com¬ 
bined  power  and  lighting  load  of  15,000 
amperes:  — 

1.  To  insure  uninterrupted  service  by  automatic 
switching  cf  the  load  from  one  source  to 
another. 

2.  To  provide  overload  and  short  circuit  protec¬ 
tion  for  the  system. 

the  solution 

The  use  of  two  I-T-E  full  Automatic 
Transfer  Switches,  each  consisting  of  2  — 
7500  ampere,  3-pole  circuit  breakers  with 
direct  acting  series  overload  and  short  cir¬ 
cuit  trip  coils,  mechanically  and  electrically 
interlocked  to  give  these  functions:  — 

1.  Failure  of  normal  circuit  automatically  trips 
the  normal  circuit  breaker  and  closes  the  emer¬ 
gency  circuit  breaker. 

2.  Return  of  normal  circuit  automatically  trips 
the  emergency  circuit  breaker  and  closes  the 
normal  circuit  breaker. 

3.  If  either  circuit  breaker  opens  on  overload  or 
short  circuit  both  circuit  breakers  remain  open 
until  proper  one  is  closed  by  control  switch. 
This  prevents  transfer  of  overload  or  short  cir¬ 
cuit  from  one  source  to  the  other. 

(TfO 

Whether  your  protection  problems  are  simple  or  difficult, 
I-T-E  circuit  breakers  will  solve  them  correctly  and  dependably. 

The  assured  performance  of  I-T-E  is  based  upon  the  experi¬ 
ence  of  forty  years  in  specializing  on  the  design  and  manufac¬ 
ture  of  circuit  breakers. 


I-T-E  CIRCUIT  BREAKER  COMPANY — 19th  and  Hamilton  Streets,  Philadelphia 


Hlt^rnla  Bank  Bliii?.:  New  York  'lZ  K.  4l8t  ;  Omaha.  Electric  Bldg  Philadelphia.  IMS  Race;  PlttsburiRi.  Park  B1(1b  j  St.^uis.  Bank  of  Com¬ 
merce  Bldg.;  San  Francisco,  Russ  Bldp.:  Seattle.  2618  Western;  Toronto,  24  Adelaide,  E.;  Vancouver,  500  Beatty  St.;  Tulsa,  Oklahoma.  Box  1141. 


1-T-E  PROTECTION 

ORE  LI  T  E  S  -  I-T-E  CIRCUIT  BREAKERS 
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A  Lux-protected  Synchronous  Condenser 
in  the  Trenton  Switching  Station  of  the 
Public  Service  Electric  and  Gas  Company 
of  New  Jersey. 


Protection  for  Service 
Against  Fire  Interruptions 


What  happens  to  service  when  fire  occurs  in  a  power  plant? 
How  long  does  it  take  to  dry  out  windings — to  clean  up 
equipment — to  get  machines  back  on  the  line  again? 

A  week  or  more  if  water  or  chemicals  are  used  for  extinguish¬ 
ing  because  of  the  mess  they  leave. 

But  if  the  Lux  System  is  used,  service  is  resumed  after  only  a 
brief  interruption  for  repairs  to  the  insulation  at  the  point  of 
rupture.  Lux  leaves  all  equipment  after  fire,  just  as  dry  and 
clean  as  it  was  before. 

The  Lux  extinguishing  agent,  an  inert  gas,  is  harmless  and 
bone  dry.  It  leaves  no  residue.  After  ventilation  it  dissipates 
in  the  air. 

That  is  one  reason  why  the  Lux  System  eliminates  long  opera¬ 
ting  interruptions.  And  why  the  Lux  System  is  used  for  fire 
protection  in  power  plants  in  the  United  States,  England, 
Germany,  Italy,  Japan  and  other  countries. 


POINTS  OF  LUX 
SUPERIORITY 


Penetrates  and  extinguishes  in 
three  dimensions. 

Dry,  clean,  leaves  no  residue; 
non-conductor. 

Non-freezing — good  until  used. 

Built-in  efficiency — requires  no 
skill  to  operate. 

Proved  effective  in  service  on 
over  100  fires. 

Listed  by  Underwriters’ 
Laboratories 

Backed  by  10  years’  specializa¬ 
tion  in  nothing  but  inert  gas 
fire  extinguishing. 


Engineers  will  find  an  interesting  dis¬ 
cussion  of  Lux  protection  for  electrical 
equipment  in  the  booklet,  “Snuffing  Out 
Fire  in  Power  Plants.”  A  copy  will  be 
sent  upon  request. 


itet  Kidd,  fc  Company 
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